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CRITICISM OF CATSKILL WATER SUPPLY SCHEME. 

Based upon the fact that during the winter months 
all the reservoirs of the Catskill watershed have been 
full, and that since November there has been an over- 
flow at the spillway of the Croton Dam of water for 
which there was no storage capacity, a certain amount 
of unjustifiable criticism has been directed against the 
Catskill Water Supply scheme. It has been urged that 
the present plans, which call for an expenditure of 
$161,000,000, are a needless extravagance, since the ad- 


ditional amount of water necessary to meet the in- 


creasing needs of the city could be secured by build- 
ing more reservoirs in the Croton watershed 


in reply to this criticism the Board of Water Supply 
has made a statement, which clearly demonstrates that 
he Croton district cannot possibly meet the needs of 
the city in the future, and that it is necessary to go 
to the Catskills for an adequate supply. The facts 
are that the daily consumption of Croton. water 
amounted last vear to 324,060,000 gallons; and that the 


average daily consumption estimated tf 


y the growth of 
population is increasing at the rate of 15,000,000 gal- 
lons a year; and it is evident that at this rate the 
daily consumption will have risen by the year 1910 to 
369,000,000 gallons Now, the natural daily flow of 
water in the Croton River averaged for the eighteen 
years from 1879 to 1897 only 348,000,000 gallons, and 
from this 10,000,000 gallons per day should be deducted 
for evaporation 

Furthermore, in order to prevent any water what- 
ever going to waste, it would be necessary to build 
additional reservoirs to hold 305,000,000,000 gallons 
above what is now provided for in the nine existing stor- 
age reservoirs Even if this vast system were built, 

would increase the average daily supply by only 
about 47,000,000 gallons. It would take twelve years 
to construct, and would cost about $150,000,000 for 
This should be compared with the 
which, instead of 47,006,000 


reservoirs alone 
Catskill water supply 
gallons daily, will supply about 600,000,000 gallons at 
a cost of $161,000,000 
sum will be expended on filters, distribution reservoirs, 


Moreover, above half of this 


conduits to Brooklyn and Staten Island, and for the 
enlargement of Kensico into a great storage reservoir 
capable of supplying the city’s needs for two months. 
~ ee a i el = 
COAL CONSUMPTION OF THE “LUSITANIA.” 

At the last meeting of the Institution of Naval Ar- 
chitects a paper was presented by Mr. Thomas Bell 
“Lusitania,” which made public, 
for the first time, the facts concerning that much- 


on the speed of the 


discussed matter, the coal consumption of the new 
turbine liners in view of the great secrecy which 
has been maintained by the builders and owners of 
recent turbine-driven ships, and particularly those 
of large horse-power, it is decidedly gratifying to have, 
not only the matter of cecal consumption, but also all 
the principal data of the performance of one of these 
ships, published for the benefit of the profession. 
Among the varions tables given in the paper, the most 
valuable is the abstract of the engine room log for 
the third voyage west from Queenstown to New York, 
which commenced at noon, November 3 last, and fin- 
ished off Sandy Hook at 1:14 A. M. on November 8. 
The total distance run was 2,781 knots: the time, 4 
days, 18 hours, and 40 minutes; the longest day’s run 
618 miles, and the average speed of the whole voyage, 
24.25 knots, The average daily coal consumption for the 
four complete days of about twenty-five hours each 
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was 1,099 tons. Just*here it is interesting to note 
how exact is the art of designing fast steamships, as 
shown by the fact that the estimated coal consump- 
tion when the designs were drawn up, was 1,100 tons 
average per day. The total bunker capacity of the 
“Lusitania” is 6,200 tons, or sufficient, at this rate of 
coal consumption, to carry the ship 500 miles farther 
than the distance from Queenstown to Sandy Hook. 
On the voyage referred to, the actual amount of coal 
consumed for the engines was 4,976 tons, while 18 
tons was consumed in the galleys, etc. It should be 
noted that the mean draft of the ship was about 32 
feet, and her displacement about 36,000 tons. The 
weather throughout the trip is described as having been 
the average mid-Atlantic winter weather, with strong 
winds and boisterous sea. During the first half of the 
voyage the mean speed was 24.65 knots; but a furious 
southwesterly gale served to reduce the speed for the 
last twenty-four hours below 23 knots, and to bring 
down the mean average of the whole trip to 24.25 
knots. 

Of great interest, also, are the figures offered by 
Mr. Bell of the data secured on the 1,200-mile trial. 
The horse-power, as determined by the shaft torsimeter, 
was 68,850, giving an average speed of 25.4 knots. The 
total consumption of steam in the turbines in pounds 
per hour was 879,500, and the total consumption of the 
auxiliaries was 116,500 pounds per hour. The steam 
consumption of the turbines in pounds per horse- 
power hour was 12.77, and the total steam consumption 
for all purposes was 14.46 pounds per horse-power 
hour. The coal consumption per horse-power hour 
worked out at 1.43, including, of course, the auxiliaries. 
Now, this consumption is about the same as that of 
the high-speed German liners, using multiple-expan- 
sion reciprocating engines, Howden’s foreed draft, 
and other modern refinements. Mr. Bell and those re- 
sponsible for the Cunard ships are to be congratu- 
lated on having published these data, and thereby set 
at rest the absurd rumors, to the effect that the coal- 
consumption on these big ships was so great that 
they had, at times, difficulty in making port. During 
the discussion of the paper, the builders both of the 
“Mauretania” and “Lusitania” expressed their confi- 
dence that when the working staff had become thor- 
oughly conversant with the ships, speeds equal to 
those obtained on trial would be realized, under fa- 
vorable weather conditions, on the Atlantic passage. 
In this connection, it is interesting to note that on 
trial the “Lusitania” averaged 25.4 knots, and the 
“Mauretania” 26.04 knots over a course of 1,290 knots. 
—> + ¢ +> a — 

SPRAYING ROADS WITH TAR. 
From the engineer of the city of Bristol, England, 


comes a strong indorsement of tar-spraying as a 
means of keeping down the dust and reducing the 
cost of maintenance of highways. In view of the steady 
increase in the number of automobiles, of which there 
is at present no sign of any abatement, the ques- 
tion of oiling or tarring roads is of paramount im- 
portance. In the recent experiments in England it 
was found that the best results were achieved when 
the roads were in good condition and the surface had 
been worn to a compact, smooth face. 

The city engineer reports that the tar, after spray- 
ing, penetrated to a depth of half an inch and formed 
a watertight skin, which shed the newly-fallen rain 
rapidly, and speedily dried when a storm was over. 
An immediate result was that the amount of labor 
required to clean the roads was greatly reduced. For 
purposes of comparison, the tar on several roads was 
laid on by hand; but it was found that the results 
were not so satisfactory as when the tar was forced 
against the surface in the form of a fine spray. All 
the reports made to the engineer were unanimous in 
stating that the tar process had effected a consider- 
able saving on the cost of repairs. Thus, on one 
stretch of road, which would ordinarily have required 
this year a new coating of broken stone, it was found 
that where the surface was broken, a few patchings, 
sprayed with tar, proved to be sufficient repairs. In 
the case of another section, treated in 1907, the sur- 
face is this year “as good as ever.” Ordinarily, 
a new coating of stone would have been necessary on 
this road in 1909; but it is considered that if the 
tar-spraying is continued, no repairs will be required 
before 1910, in which case there will have been a sav- 
ing in cost of maintenance and repairs of fifty per 
cent. Particular note should be taken of the fact that, 
after the application of the tar, the roads so treated 
required no watering, before the road was swept, be- 
yond a slight sprinkling in front of stores and other 
buildings. Adjoining roads, on the other hand, which 
had not deen tar-sprayed, had to be watered on eighty- 
nine days of the year. 


->-o-—> 


PHENOMENAL SPEED OF LATEST TORPEDOES. 

It is not many years since torpedo-boat destroyers 
were confronted with the dilemma that they were 
faster than the torpedo which they discharged, and 
that, consequently, if they fired a torpedo through the 
bow tube, they were liable to overtake it and be “hoist 
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with their own petard.” As matters now stand in 
the British navy, for instance, the latest type of tor- 
pedo can run at a speed of 35 knots at a range 
1,000 yards, and of 30 knots at a range of 1,500 yards 
but the latest destroyers of the “Tribal” class, whi 
recently showed a maximum speed on trial of fror 
33 to 36 knots, would run down their own weapon 
within a few minutes’ time after firing them Th 
danger of overrunning led, a few years ago, to th 
abandonment of bow-discharge tubes. The change wa 
made with great reluctance, for the reason that ther 
are decided advantages in attacking the enemy bow 
on, the destroyer preseniing a small target and bein 
able, by reversing its engines, to back quickly awa 
The problem has recently been solved both in thi 
country and in England, by the introduction of a ve: 
simple and highly efficient device into the torped 
which has so greatly increased its speed, that the dar 
ger of overrunning has been eliminated. The fir 
work in this direction was done by the Bliss-Leavit 
Company in the United States, who introduced 
method of heating the compressed air with whic! 
the torpedoes are driven, and so increasing its energ 
that the speed of the torpedo is raised several knot 
an hour. Work along the same lines has been don 
by the Whitehead Company in England, by whic! 
even more remarkable speeds have been obtained, th 
18-inch torpedo having a speed of 43 knots an hour fo: 
1,000 yards. It is claimed that by burning liquid fue 
in a chamber through which the air passes on its wa) 
from the reservoir to the torpedo engine, there is a 
gain of power of fully 100 per cent. The additiona! 
parts occupy only about 3 inches of the length of th 
torpedo, and weigh only about™12 pounds. The ad 
vantage gained by the introduction of heat is shown 
in the following comparison of results obtained wit! 
the latest Whitehead torpedo, when it is run without 
and with the heater: At 4,000 yards range the speed 
using cold air, is from 18 to 20 knots, and using ho 
air is 28 knots. At 2,000 yards the application of hot 
air raises the speed from 28% knots to 38 knots, and ai 
1,000 yards range the speed is increased from 35 knots 
with cold air to 43 knots with the heater in use. 
GERMANY’S GREAT ARMORED CRUISER. 
Germany is even more successful than Japan in 
maintaining secrecy about the new ships building fo 
her navy. This is true of their first “Dreadnought,’ 





which was launched a few weeks ago and will b 
known as the “Nassau,” about whose armament ther 
is even yet considerable mystification on the part o 
the public; for although this ship has generally been 
credited with a battery of sixteen ll-inch guns, w 
think it is quite possible that she will be found to 
carry only ten of these weapons, or the same number of 
big pieces as are carried by the British “Dreadnought” 
and by our “North Dakota.” 

The new cruiser, which was laid down last Jun 
at the Weser yard, Bremen, and is known at present 
only by its official designation of armored cruiser 
“F,” according to present indications will be the 
largest armored cruiser afloat. The latest advices 
give her displacement as 19,000 tons, or nearly 2,000 
more than that of the British “Inflexible.” She is to 
be protected by an armor belt 8 inches in thickness 
amidships, which is one inch more than has been 
placed at the waterline of the British cruiser. In 
her outboard profile she will show a long and loft; 
spar deck, extending from the stem aft for two-thirds 
of the ship’s length, with a freeboard of about 28 feet 
Forward on this deck will be a turret mounting two 
11-inch 50-caliber guns. Immediately astern and 
mounted on the superstructure deck will be another pair 
of il-inch guns in a twin turret. About 50 feet aft, 
and mounted one on either beam on the spar deck, will 
be two wing turrets, each carrying a pair of 11-inch 
guns. On the after end of the spar deck on the axial 
line of the ship will be the fifth turret with two 11’s, 
and immediately below this on the quarter deck will 
be the sixth turret with its pair of 1l-inch guns. By 
this arrangement she will be able to concentrate a 
fire dead ahead and dead astern of eight 11-inch; while 
on either broadside the new cruiser will deliver the 
fire of ten 11-inch guns. As compared with this, the 
British “Dreadnought” can concentrate the fire of six 
12-inch ahead or astern and eight 12-inch on each 
broadside. Compared in respect of weight of metal 
thrown, the “Inflexible’” could fire 6,800 pounds on 
either broadside as against 7,600 pounds thrown by 
cruiser “F,” and 5,100 pounds ahead or astern as 
against 6,080 pounds thrown by the German ship. The 
“Invincible” is to show a speed of 25 knots with 41,000 
turbine horse-power on trial. Cruiser “F’’ is to show 
24 knots with 44,000 horse-power in service. It is 
evident from the above description that the new Ger- 
man ship with her 8 inches of side armor and her 
enormous battery power is to all intents and pur- 
poses a battleship possessing exceedingly high speed. 

———____——_>+20+._______ 

The production of pig iron during the first six months 
of 1907 was 13,478,044 tons. The production of the 
second half of 907 was 12,303,317 tons. 
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THE WORLD’S SHIPBUILDING. 

The Herald office, Glasgow, has sent out its usual 
extensive annual enumeration of the world’s ship- 
pbuilding and engineering for the past year, 1907, from 
vhich can be gathered that the world’s total output 


n vessels and tonnage amounted to 3,523 vessels, 
},277,894 tons, and 3,127,149 I.H.P. Of this large 


imount the yards of Great Britain produced 1,814,961 
tons, 1,776,768 I.H.P.—very much more than half of 
the world’s output—or, in other words, the two little 
islands in the North Sea set afloat more tonnage in 
ships and indicated horse-power in engines than all 
he other countries of the world taken in tote. Out- 
side of the British Empire there are fifteen countries 
juilding ships, the highest in tonnage output being the 
United States; the lowest in output being Greece, with 
her one vessel of 150 tons burden. 

The two countries following England in output are 
he United States and Germany, but the United States 
‘an hardly be classed as a competitor, as for years 
we have built no mercantile ships to compete on the 
Here shipbuilding has been for our in- 
and in a less degree for our trade pro- 
coastline. Germany is a competitor of 
England's. Yet, with her immense resources, her 
vell-instructed, capable people, Germany ought to play 
a bigger part in the shipbuilding industry than she 
does. Meantime her private yards are expanding in 
expectation of naval work, while Great Britain builds 
many of her mercantile ships more cheaply and more 
quickly than seemingly can be done in Germany. The 
following table shows the relative position in regard 
to production of the three largest shipbuilding coun- 
tries: 


1igh seas. 
erior lakes, 


ected real 





1907 


Ves Tons. | I. H. P. | Ves. | ‘Tons. | I. H. P. 








United Kingdom..,..| 1,825 1,814,961 |1,776,768 | 1,371 | 2,002,571) 1,846,903 
United States 177 | 455,713 | 304,881) 207 | 464,671 | 250,761 
Germany 5OT | 321,372) 279,097 | 326,°98 


361} 360,980 | 
| | 


Fluctuation in a year’s shipbuilding has often been 


remarkable. Last year there was only a slight de- 
cline all round. Japan is making rapid strides. In 
1907 Japan’s output was 148 vessels, 127,752 tons, 


187,728 I.H.P. 
owns 


Besides the Imperial dockyards Japan 
all provided with 
The architecturing and construction 


five shipbuilding companies, 
up-to-date plants. 
of her own production in ships is highly praised, the 

being well executed. The Japanese 
behind the Western man in individual 
he works longer hours, and this has an 
effect on the comparison to some extent. At any rate, 
he is a factor to be reckoned with in the world’s ship 
Of late Japan has done a great deal of 
reconstruction work, but some of her proposals for 
future are striking enough. A 20,000-ton battle- 


workmanship 
mechanic is 


output, but 


construction. 


the 
ship is one of them. 

Of Greater Britain, or colonial, shipyards, in which 
India is the progress is not marked. The 
total includes 189 vessels, 30,344 tons, 14,923 I.H.P. 
india ranks first output of over 6,000 tons, 
and Australia is last the list with one vessel of 
200 108 I.H.P. Canada, with her interior lakes, 
less tonnage to her name than India, but it seems 
mother successfully in small 


included, 
with an 
on 

tons, 
has 
the 


vessels for 


country 
the lake 


competes 
trade. 
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COLLECTING THE VENOM FROM A LANCEHEAD SNAKE. 
There was recently performed in the reptile house 
of the New York Zoological Park the curious operation 
of extracting venom from a lancehead snake for medi- 
cal purposes. The snake in question is known to zoolo- 
gists as Lachesis triganocephalos. Its venom is used 
in the treatment of insanity and infectious diseases. 
Because it must be collected from a living snake, it is 
extremely valuable. Most of the venom thus far used 
was obtained as far back as 1828 by Dr. Hering, who 
collected it from a snake in the upper waters of the 
Amazon. Small as Dr. Hering’s supply was, it was 
ample for the world’s needs until the present day. 

In gathering the new supply of venom, the lance- 
head snake of the New York Zoological Park was held 
by two keepers back of the jaws and near the end of 
the tail with forked sticks. It was then grasped by 
Dr. Ditmars, of the Zoological Park staff, who held in 
front of it a glass beaker over which was stretched a 
of gauze. The snake struck at the gauze, 
and projected a drop of poison, which was 
the glass. Three times was the serpent 
allowed to strike. The venom obtained was a yellow- 
ish liquid weighing 17% grains. This was mixed with 
99 parts of sugar and water to every 1 part of poison, 
and pounded in a mortar until the whole was reduced 
to a white powder. One dose of the poison as prepared 
for medical use consists of less than one-millionth of a 
It is asserted that the 17% grains collected will 
The Screntiric AMERI- 
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fine piece 
pierced it, 
caught in 


grain. 
last the world half a century. 


cAN hopes to publish soon an illustrated article on the 
collection and use of the venom. 
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NATIONAL ACADEMY OF SCIENCES. 
BY MARCUS BENJAMEN, PH.D. 

The regular annual stated session of the National 
Academy was held in Washington city during April 
21 to 23. 
ness which is transacted at meetings that are not 
opened to the public, but little beyond results is ever 
made known. The general interest, therefore, is de- 
voted chiefly to the scientific sessions at which papers 
are presented and discussed. 

The first paper was “A Proposed International Atlas 
of Land Forms,” by Prof. W. M. Davis, who briefly out- 
lined his proposition without asking for any action 
by the Academy. 

Of somewhat more popular interest was “The Geo- 
logical Age of the Santa Cruz Beds of Patagonia with 
Restorations of Santa Cruz Mammals,” by Prof. Will- 
iam B. Scott. This author contended that the Santa 
Cruz deposits were not as old in geological time as 
claimed for them by the South American geologists 
and argued for this contention most interestedly from 
biological evidence. He showed that after the land 
communication between the two hemispheres had been 
made at the isthmus the fauna of the southern portion 
naturally passed to the north and that_animals from 
the north crossed to the south; curiously those forms 
that came north have entirely disappeared, while those 
that went south have flourished. Thus the rodents 
and similar small carnivora have survived until the 
present, while the original varieties from the south 
have vanished entirely without any modern representa- 
tive and are only known by the fossil remains that are 
found in the Western States. From their genealogical 
horizons he argued for the more modern age of the de- 
posits referred to. He illustrates his paper by a series 
of restorations drawn by the artist Knight, to whom 
this part of the work had been confided. 

Prof. E. L. Mark showed a series of lantern slides, 
thus illustrating the “Biological Station for Research, 
at Agar’s Island, Bermuda.” 

Mr. Bailey Willis of the United States Geological 
Survey was introduced by Prof. Remsen, president of 
the Academy, and presented the results of his twenty- 
three years’ study on the geological problem indicated 
by its title, “Great Tangential Movements of the 
Earth’s Crust,” the results of which had been worked 
out by him under the auspices of the Geological Sur- 
vey in the United States, the Carnegie Institution in 
China, and the Smithsonian Institution in Switzer- 
land. He claimed that the formation of many of the 
mountain ranges was due to the spreading of sub- 
oceanic areas and showed analogous results that he 
had obtained with plastic models. 

Under the titles, “The Metasilicates of Lime and 
Magnesia—An Application of Physical Chemistry to 
Minerals” and “The Exact Measurements of Quantities 
of Heat, up to 1,500 Degrees Centigrade,” Doctors E. 
T. Allen and W. P. White, who were introduced by 
President Woodward of the Carnegie Institution, gave 
the results of recent investigations carried on in the 
reophysical Laboratory of the Carnegie Institution. 

Dr. L. A. Bauer, who was also introduced by Presi- 
dent Woodward, gave a brief account of “Some Re- 
sults of the Magnetic Survey of the United States,” 
and showed that the three magnetic elements, that is, 
the magnetic declination, the inclination, and the in- 
tensity of the magnetic force, have been determined at 
about 3,500 fairly uniformly distributed points. His 
studies showed that it was questionable whether any 
general terrestrial formula could be established that 
would represent land observations sufficiently close, 
and therefore he claimed that the time had come to 
halt in the establishment of a complex formula in- 
volving forty-eight unknowns, or more, which at the 
very best would give but an inadequate representation 
of the actual facts of the earth’s magnetism. 

Dr. Alexander Agassiz, a former president of the 
Academy, who recently visited the east coast of Africa, 
under the titles of “The Elevated Reefs of Mombassa 
and Adjacent Coast” and “The Pelagic Fauna of 
Victoria Nyanza,” briefly described his experiences in 
the Dark Continent. He found that the reefs of Mom- 
bassa, as well as those of other islands, including 
Madagascar, were of coral origin and had probably 
formerly been part of continental Africa, but had been 
separated by the action of solvents on the limestone. 
He described his journey from the coast to the great 
lake of Victoria Nyanza in which he found himself 
irresistibly drawn to make a few hauls with his dredg- 
ing net, and reported that the catch showed the prev- 
a.ence of a large and interesting fauna. He also 
noted the prevalence of mosquito larve in abundance, 
and referred to the fact that the general theory in 
regard to distribution of animals was that the number 
of individuals was perhaps greatest at the tropics and 
that while the number of individuals was less at the 
polar regions, they were more numerous and were 
found in herds. His experience seemed to show that 
this was not the case in Africa, as from the railway 
train large herds of antelopes and other animals were 
cuite common. Prof. Agassiz further mentioned that 
the general theory was that the long neck of the 


As this session is largely devoted to busi- 





327 


the 
He was greatly surprised to 





giraffe was the result of the stretching of neck 
to reach the tops of trees. 
find the herds of giraffes which he feeding 
bushes, thus apparently contradicting the 
preconceived notion of the development of 
of this animal 


Mr. Charles G, Abbot, director of the Astrophysical 


saw on 
generally 


the neck 


Observatory of the Smithsonian Institution. gave an 
account of the “Recent Work of the Smithsonian As 
trophysical Observatory,” which he illustrated with 


lantern slides. The work of this observatory has had 
to do largely with the determination of 
in physics, and been 
made both at the observatory in Washington and the 
on Mount Wilson, 

Biographical memoirs of members we 
presented as follows: That of Alpheus Hyatt, by 
William K. Brooks of the Johns Hopkins University, 
and that of Asaph Hall, by George W. Hill 

By a recent change the Nationa! 
Academy it is now possible to elect not over ten new 
members a and at this 
scientists were presented 
The fortunate ones were Edwin Brent 
after filling the Chair Astronomy 
College, was called in 1898 to the Directorship of 
Yerkes Observatory at Williams Bay, 
William Edward Story, for many years editor of 
American Journal of Mathematics, L889 
Mathematics in Clark Wor 
cester, Mass.; Ernest Fox Nichols, who since 1903 has 
filled the Chair of 


various fac- 


tors solar observations lave 


observatory California. 


deceased re 


of rules of the 


year, meeting the names of 


eleven for consideration 


Frost, who 
Dartmouth 
the 
Wisconsin: 


the 


of at 


and since 


Professor of University, 


Experimental Physics at Columbia 


University and was the Rumford medalist of the 
American Academy in 1905; William Francis Hille- 
brand, Chemist, U. S. Geological Survey since 1880, 
and President of the American Chemical Society in 
1906; William Bullock Clark, Professor of Geology 
and Director of the Geological Laboratory in the 


Johns Hopkins University since 1894, and State Geolo 


gist of Maryland since 1896; Whitman Cross, who has 


been connected with the U. S. Geological Survey as 
Geologist since July, 1880, and ranks as one of the 
best authorities on Petrography in this country; Ed 


win Grant Conklin, who since 1896 has been Professor 
of Zoology in the University 

bald Smith, who held the 
Pathology in the Medical School of 
1901 


for 


of Pennsylvania; Theo- 
Chair 
Harvard 


Director 


has of Comparative 
Univers 
ity since 1896, and since has been a in 
the Rockefeller :astitute Medical and 
Simon Flexner, who is eminent as a pathologist, and 
since 1903 has been Director the 
the Rockefeller Institute for Medical Research in 
York city. 

Also the following foreign associates were elected: 
Prof. S. A. Arrhenius, Director of the 


Research: 


laboratories of 


New 


of 


Laboratory for 


Physical Chemistry, Stockholm; Dr. Charles Barrois, 
Lille, France; Prof. Joseph Larmor, St. John’s Col 
lege, Cambridge, England; Prof. Ivan Petrovic Pavlov, 


Institute for Experimental Medicine, St. Petersburg; 


Prof. Hugo Ritter von Seeliger, 
yermany. 
> ++ 2 —____-_----—- 


University of Munich, 


FOR PRACTICAL FORESTRY 
A gift of two thousand of 
Massachusetts to Harvard University by a 
Massachusetts the acceptable 
gifts that a great university could the 
present time. The nation has adopted a comprehensive 
forest policy and most of the States have enacied for- 
laws. The American 
the fact that there is peril in the wholesale destruc- 
tion of the forests that has been going on unchecked, 
and statesmen keenly realize the necessity 
ing the regulations and methods that obtain in 
pean for the and 
of the forest growth. 
Forestry assumed 


acres forest land in 


number of 


citizens is one of most 


receive at 


estry people have awakened to 


for adopt 


Eure 


countries preservation restoration 


has in this country the impor 


tance of a science, and we look to the universities to 
turn out trained men to apply that science for the 
benefit of the country. The forest tract presented to 


Harvard will be well adapted to practical training in 


all branches of forestry, and its treatment will make 
a valuable object lesson for owners of woodland.—Bul- 
Jetin No. 18, American Forestry Association, 

The almost world-wide movement to protect and 
establish forests has reached China, and the first 
Chinese school of forestry will shortly be opened ai 
Mukden, according to a recent report by Consul-Gen 
eral H. W. Ragsdale, at Tientsin. The Chinese em 


pire is usually pointed out as the worst example, among 
modern nations, of forest 
which are periodically poured down from the denuded 
mountains are destructive with 
any other country, and the want of forests is assigned 
as the chief cause. Wood in China than 
in almost any other region in the world, alihougih the 
country is well adapted to the growing of trees. In 
the establishment of a forest school the Chinese gov 
ernment gives evidence that it realizes the of 
beginning its reforestation in a scientific manner.— 
Bulletin of American Forestry Association 


TY 


destruction. «The floods 


comparison 


beyond 


is scarcer 


need 









CUTTING METALS WITH OXYGEN. 
BY JACQUES BOYER 


The process of cutting metals by a stream of 


oxygen, patented by the German Oxhydric Company, 


has been employed with success in numerous estab 


lishments for several years. The operation is per- 


formed by means of a blowpipe with two nozzles, of 


which the first delivers an ignited jet of mixed oxygen 


and hydrogen, and the second a stream of pure 
oxygen The pressure is regulated by a gage attached 
to the oxygen tank The oxyhydrogen flame and the 


stream of oxygen strike the same part of the metal, 
which after being heated by the flame is rapidly cut, 
burned, through by the oxygen, the tem 


1,400 deg. F. by the 


or rather 
perature being raised to 1,300 or 
combustion of the metal The cut is as smooth as a 


sheared cut and re 
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The advantages of the process are well illustrated 
by the following examples, taken from actual prac- 
tice. In the dust catcher of a blast furnace, made of 
\%4-inch plates, seven openings for branch pipes, each 
8 feet in diameter, and four holes over 2 feet in diam- 
eter, were cut by two men in 6 hours at a total cost, 
for labor, gas, etc., of $15.50. It would have taken 
two men at two days te cut one of the large 
hoes with hammer and chisel. 

A brace plate for a locomotive base was cut out of 
a steel plate 3/5 inch thick in one hour. The aggre- 


least 


gate length of cutting was 22 feet. 

A sinkhead 3 inches thick and 16 inches long was 
removed from a steel casting in 4 minutes with 40 
cents’ worth of gas. A sinkhead 11% inches thick and 
10 inches long was cut from the flange of a valve 
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methods usually employed. An old cruiser, containing 
i4-inch armor and guys 3 feet in external diamet« 
was reduced to scrap ready for the furnace in 21, 
months. The old method would have required 18 
months. 

In cutting up scrap precision is not required, and 
consequently very rapid progress can be made. Four 
tons of scrap can be cut up in a day by apparatus 
controlled by one man. With the oxhydric proces 
the work can be done at any place, thus saving trans 
portation charges, and far more cheaply than by th: 
old methods, The process has already been adopted 
for cutting scrap, by nearly three hundred railroa: 
machine shops, ship yards, and other establishments. 

The oxyhydrogen nozzle of the oxhydric apparatu 
is cooled by water and other heat absorbed so effect 

ually, that flam-« 








quires little or no 


finishing. The chem 
ical composition and 
physical “roperties 
of the 


not affected 


material are 
beyond 


a distance of 1/100 


inch from the cut. 
The precision of the 
cut varies from 


1/25 inch in plates 
less than 2 inches 
thick to 1/6 inch in 
the thickest objects, 
and the width of the 
cut varies from % 


to 1/5 of the thick- 


ness Armor plates 
can be cut in one- 
twentieth of the 
required for 


cutting, 


time 
mechanical 
and the sharply lo- 
calized heating prob- 


ably causes less 











striking back is im 
mediately cooled be 
low the point o 
ignition, and consé 
quently extinguish 
ed, so that all dan 
ger of explosion i; 
eliminated. Th 
cooling device als 
serves the purpos: 
of mixing the gases 
intimately. 
—_-0@@eo—— 
Post Card 
Instruction, 
Consul Frank § 
Hannah, in the fol 
lowing report fron 
Magdeburg, tells o 
the new educationa 
use of pictorial pos 
ecards in Germany: 
At the recent 
meeting of the Ge! 
man Geographical! 
Society the idea wa 
advanced for _ the 














strain than punch 
ing and shearing 
develop If oxygen 


costs two cents and 


hydrogen two-thirds 


Cutting a Steel Beam. 


first time to employ 
picture postal card: 
as means of instruc- 
tion in the schools 





of a cent 
foot, the ¢ 


ting an 





1/5 ineh 
about 7% 
running 

half the cost of 
mechanical cutting 
Special machines 
are constructed for 
cutting various ob 
jects. The pipe-cut 
ting machine is 


made it a number 


of sizes for pipes up 


to 4 feet in diam 


ete! The nozzles 
are attached to a 
frame which is 
easily adjusted to 


the proper position 


on the pipe. and are 
guided by a small 


wheel that runs 
around the pipe. An 
other machine 

designed for cutting 


flanges and lateral 


openings in pipes 
for branch connec- 
ticns Then there 


is a machine which 


cuts oval round 








The post card indus 
try has made enor 
mous progress in 
the last few years 
and in the last few 
months cards have 
been brought into 
the market illus- 
trative of natural 
history, political his- 
tory, and for use in 
instruction in the 
German language, 
which have met 
with the hearty ap- 
provai of professors 


and teachers of 
reputation. 
The’ school mu- 


seum at Breslau has 
undertaken to form 
a collection of these 
ecards, and for this 
purpose has re- 
quested the various 
publishers to _ for- 
ward them 
of their output, that 
it may be. deter- 
mined to what ex- 
tent they may be 
used for purposes of 


samples 








and square man- 
holes in large pipes 
and boilers. In the 
plate-cutting ma 
chine 


used in very 


nozzles are moved in a straight line 
by a long screw and a hand wheel Finally, there is 


which can be 


thick plates the 


a “universal” machine arranged to 


make curved and polygonal cuts of any pattern in 


addition to the simpler cuts effected by the other 
machines A special form of this universal machine 
is exceedingly useful in taking apart machinery and 
steel buildings. It operates by cutting off the heads 
of the rivets, which are then easily driven out. 

The range of usefulness of the oxhydric process is 
very extensiv: The process is regularly employed in 
many rolling mills, boiler shops, and machine shops, 
and it is used in steel foundries for the removal of 
castings It is also em- 


runners and sinkheads on 


ployed plates for the hulls and 


demolishing iron vessels and 


largely in cutting 


armor of vessels, in 


buildings, and in cutting up scrap. 


Even Thick Armor Plates Can Be Cut with the Gas-Flame. 


CUTTING METALS WITH OXYGEN, 
case in 3 minutes. Three runners about 2 inches 
thick and with an aggregate length of 30 inches were 
cut neatly from the flanges of another valve case in 
of 57 cents. The removal of 
runners and sinkheads with planing and shaping ma- 
difficult, 
operation; and after it is completed it is necessary to 
send the castings back from the machine shop to the 
annealed. The oxhydric 
applied in the foundry to castings hot from the mold, 
which are annealed before they go to the machine 
shop for finishing. 

The dome of a blast furnace was removed by cut- 
ting it into four parts with the oxhydric apparatus. 
The actual cutting was done in 7 


11 minutes at a cost 


chines is a very tedious, and expensive 


foundry to be process is 


70 minutes, and the 
furnace, with its new dome, resumed operations two 
days sooner than would have been possible with the 


instruction. Fur- 
ther, two teachers in 
Leipzig have estab- 
lished a central 
bureau for meri- 
torious post cards of all sorts intended for purposes 
of instruction, collection, and travel. They have also 
developed and offer for sale two practical systems for 
the display and filing of the cards. These gentlemen 
select and arrange the cards most carefully according 
to pedagogical principles. Such prominent educators 
as Harms, Tischendorf, Rudolf Schmidt, and others 
have indorsed the plan of using illustrated cards as 
an aid in instruction, and even official bodies, such as 
the Provincial Schulkollegium in Potsdam, anticipate 
favorable results from them. 
———__— —-- 
Solfatara, a semi-extinct volcano near Pozzuoli, has 
opened a new crater 250 feet from the ancient one. It 
is emitting a voluminous column of sulphurous gases. 
The activity of Solfatara always is supposed to coin 
cide with the inactivity of Vesuvius, 
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GAS PHOSPHORESCENCE AND METEOR TRAINS. 


BY HERBERT T. WADE. 

One of the most important as well as interesting 
tasks of the scientist is to reproduce in his laboratory 
on a small scale some of the grand phenomena of 
nature, and study the various underlying causes. In- 
deed, the test of many a theory or hypothesis consists 
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The Tube and Method of Producing. the Glow. 


in its actual demonstration or application in a simple 
experiment, while conversely the investigator may see 
in his experimental researches some anaiogy to natural 
phenomena which enables an adequate explanation to 
be given. Such has been the case in the study of the 
gas phosphorescence or afterglow produced in a vacu- 
um tube by high-voltage alternating currents of elec- 
tricity passing around it in a cylindrical coil, which 
has formed the subject of an investigation by C. C. 
Trowbridge of the Department of Physics of Columbia 
Trowbridge has found that such an 
closely the effect produced 


University. Mr. 
afterglow resembles most 
in the sky by the passage of meteors, to which the 
trains or streaks has been given by 
astronomers. Further study of the records of the ap- 
pearance of meteor trains in connection with this gas 
phosphorescence seems to establish the similarity of 
the two phenomena, and us to explain the 
nature and cause of these luminous clouds. 

The nature of the afterglow seen in the vacuum tube 
best can be discussed after an examination of the ap- 
paratus as arranged by Mr. Trowbridge, and shown in 
the accompanying illustrations. A bulb of the shape 
is connected with a Geissler mer- 
with a McLeod gage, en- 
degree to be main- 
after many 


name meteor 


enables 


indicated in Fig. 1 

pump supplied 
vacuum of any desired 
The bulb 


curial air 
abling a 
tained and 


measured. experi- 


ments was 
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in the tube is due to a condition of electrical stress 
produced in a ring parallel to the outside coil of wire, 
through which the high-voltage alternating current is 
rapidly surging. When this condition of electrical 
stress is above a certain value, and the gas within 
the tube is within the proper limits of pressure, a 
discharge takes place inside the tube, which varies in 
many essentials from the discharge of the ordinary 
vacuum tube with electrodes. When the discharge 
ceases on cutting off the current, the gas in the bulb 
continues to glow, the luminescence gradually fading 
away according to the conditions of the experiment. 
In order to eliminate the effects of the phosphorescence 
of the glass, the stopcock is turned and the afterglow 
is allowed to diffuse into the lower bulb, on which 
the observer’s attention is directed, his eyes being 
shielded from the upper bulb by the screens. The ex- 
perimental work in brief was to determine the rela- 
tion of the duration of the afterglow to the pressure 
of the gas in the bulb and the intensity of the elec- 
trical field. lt was found that the afterglow was pro- 
duced when the pressure was between 2.4 millimeters 
and 0.002 millimeter, and that the maxima of dura- 
tion occur at low electrical densities. The longest 
afterglow occurs when there is a white discharge in 
the tube. At extremely low temperatures, —186 dég. 
Centigrade, produced by immersing the bulb in liquid 
air, it was found that while the afterglow was pro- 
duced, the intensity and duration were somewhat di- 
minished. Now the nature of this afterglow is a diffi- 
cult matter to determine. It is due probably to an 
unstable compound formed by the discharge, which 
breaks down and in so doing gives a radiation which 
is accompanied by ionization. 

Applying the results of this to the 
study of persistent meteor trains, many points in com- 
mon soon become apparent. These trains, familiar 
to observers of the heavens, consist of thin luminous 
smoke or gas left like a floating cloud in the track 
of a meteor and retaining its luminosity or glow for 
as long a period as 30 to 40 minutes. 

Careful observations have been made and recorded, 
which the height of the meteor trains seen at 
They 


investigation 


from 
night can be stated at between 50 and 65 miles. 
are undoubtedly electrical in origin, and re- 


329 


advanced by Mr. Trowbridge after a careful study of 
meteor train phenomena and other records, may be 
urged the fact that the atmospheric pressure at such 
an altitude would be equivalent to that maintained in 
the bulb during the experiment, 
diffusion of the glow observed in the 
is of the same order of magnitude as the afterglow 


while the rate of 


meteor trains 
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Sketch of a Meteor Train. 
following the electrodeless discharge. Furthermore, 
in both cases there must be an absence of moisture. 
as dryness is an essential to production of the after- 
glow in the vacuum tube, while moisture could hardly 
occur at the altitudes of the meteor trains. Also the 
possibility of production of the afterglow at extremely 
low temperatures, such as that of 
the atmospheric 
further similarity of 

there is a 


liquid air, and at 
indi- 
conditions. In 


heights mentioned, seems to 


cate a essential 
distinct point of likeness in the 


visible 


addition 


type of spectrum of the afterglow and the 


meteor! 


trains, 


while the 





sult from the disturbance produced in the 
atmosphere by the passage of the meteors. 
These heavenly bodies in their rapid course 
naturally cause an extremely high tempera- 
ture, and this is responsible for important 
changes in the nature and cemposition of 
the atmosphere, through which the meteors 
pass. In this way a condition can be se- 
cured where phosphorescence might occur; 
or as the atmosphere is extremely rarefied, 
ionization of the gas may follow, and the 
electrical discharges taking place under 
such conditions may produce the afterglow 
so similar to that in the vacuum tube just 
described. In support of this hypothesis, 





finally  con- 
structed in the 


form indicat- 
ed, with a 
lower bulb B 


attached and 
connected by a 
stopcock SC, 
A coil of eight 
turns of wire, 
C surrounds 
the upper part 
of the tube, V, 
while SS are 
screens that 
cut off from 
the eyes of the 
observer 
light produced 
in the upper 
bulb, such as 
that caused 
by fluores- 


any 


cence. On 
turning the 
topcock the 
fterglow pro- 





duced in the 











phenomena at- 


& tending the 
fading of the 
is p h osp hores- 


5 cence are 
markedl sim- 
ilar, indicating 
that the me- 
teor trains are 
tubular in 
form, with the 
greatest lum- 
inosity 
the border. 
While Mr, 
T r ow bridge 
con- 
Sider his  ex- 


near 


does not 


periments yet 
absolutely con- 
clusive, never- 
theless they 
seem to ex- 
plain “satisfac- 
torily the long 
vigible aura- 
tion of the 


meteor train, 














The Standard Lamp Used. 


while the sim- 
ilarity of color 


in both cases 














pper bulb dif- 
fuses into the Measuring the After-Glow in a Vacuum 
lower, where Tube. 


is examined 


by the observer. To produce a current of high 


ondary is connected across a spark gap S, 


mentioned. 


On the passage of the current there is produced within the bulb 
a discharge, which causes the gas in the tube, in this case rarefied 
air, to glow and the glass itself to phosphoresce. This action with- 


potential in the 
coil, C, use is made of a powerful induction coil I (Fig. 2) whose 
primary is supplied with a 60-cycle alternating current. 
and through two or 
more Leyden jars LL with the coil surrounding the bulb already 






The sec- 





also argues for 


the identity of 


the  phenom- 
ena in their 
essence and 


nature 
Recently, by 
further study 
with a new 
form of photo- 
meter, as 
shown in the 
ijl lustration 
mae TF 2 
bridge has 


oO w- 
measured the 
rate of decay 
of luminosity 
of gas 


p h orescence, 


phos- 





and has found 





Photometer for Measuring the Rate of Decay of Luminosity. 


GAS PHOSPHORESCENCE AND METEOR TRAINS. 


that it is the 
Same as for 
p h os p hores- 
cent solids 





us zine ilphide This novel piece of apparatus 


} 


ibout ten feet in length formed by 


sis of : rach 

vo brass rods under tension, on which runs an elec- 
trically-controlled carriage. On this is mounted a stan 
dard icandescent lamp, which can be moved away 
I * placed close to a tube containing the 
osphorescent gas, and the carriage halted at a series 
oj lor the bar as the phosphorescence fades. 
evel eadings that directly compare the luminosity 
tl vith the standard lamp can be made within 
seconds, and these cover a variation of from one 
twenty-fifth the original intensity of the 
ity The entire apparatus is operated and con- 
trolled electrically b the observer, whose head is 

covers ! the hood shown in the illustration 
Applying the law that the rate of decay of gas phos- 
phorescence is the same as for phosphorescent solids 


to the decay of the light of a body of phosphorescent 


rreat in size as a meteor train, the self-lumi- 
nous meteor train can be explained on the assumption 
that it is gas phosphorescence, although the train may 
be visible for thirty minutes. This same law will also 
explain the brightening of the sky around the radiant 
point at the tin yf me yr showers, known as “auro- 
ral light Ir his case, however, the effect is due to 
combination of the feeble phosphorescing of many 
trains, giving rise to a pale glow in that part of the 
heavens through which the meteor shower takes place 
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A SUBMARINE BOAT FOR SPONGE FISHING. 


OF THE FRENCH NAVY. 


Sponges are athered in various parts of the world, 
but the principal fisheries are on the banks which 
ind the Kerkenah Islands, off the coast of Tunis, 

ne Sfax Divers provided with modern equipment 
have been employed to some extent within the last 


ut most of the work is still performed by 


weighted with large stones which 





t l th bottom, descend to considerable 
lepth h the valuable zoophytes, to the 
great injury of their lungs and their general health, 
which is soon ruined by this laborious and dangerous 
occupati The dress and apparatus of the profes 
ional diver offer obvious advantages, but their cost 
1d complexity put them bevond the reach of most of 
the sponge fishers, who are very poor and ignorant 
4 few years ago it occurred to Vicar-General Raoul 
of Carthage, who has taken great interest in this 
local industry, that the progress accomplished in the 
of ubmarine navigation might possibly find a 
useful lication in ponge fishing He even con 
structed primitive methods a sort of submarine 
boat which imperfect though it was, worked well 
ne h to confirm faith in the idea A local 
ciety, formed at his instigation for the study of the 
subject, decided upon the construction of a submarine 
vessel devised especially for sponge fishing. The plans 
I I boat were drawn by the director of the Segne 
dockyard near Toulor The vessel is completed and 
has just suc ully passed a series of pressure tests 
The submarine boat of Abbé Raoul is very much 
maller and simpler than its naval prototypes, its 
displacement being iess than 9 tons and its buoyancy 
bout 1,400 pound with all its water tanks empty 
I 16 feet long and 5% feet in diameter and 
carrie men ts general form is that of a cylin 
de wit! ounded end The only opening is a man 
hole a 1e top, which is surmounted by a turret, 
ically closed by a cover that can be operated 
equally well fror above or from below. When the 
ssel ifloat. i F ossible to walk on the convex 
t vith the aid « eel handrails which extend fore 
! on ea side of the turret The vessel is 
caused to sit opening three sea-cocks and thus 
fillix is many water ballast tanks Two of these 
placed amidships in the bilge, to port and star 
board, have a combined capacity of 154 gallons of sea 
water he weicht of which balances most of the buoy 
cy and | t} top of the boat nearly awash. 
ihe wo nks e to be kept filled, as a rule, but 
the in b inptied by means of a hand pump. The 
t d nl vhicl placed between the other two, 
l i7 gal 
| water flows in directly from the sea and is 
forced connes the tank with two reservoirs 
which contain a it a pressure of 150 atmospheres 
Small movements of ascent and descent can be made 
1 contre d readily by manipulating the compressed 
i ilve In ca of accident a lead weight of 1,500 
yuunds, w h forn he amidship section of the keel, 
instantly detached, causing the lightened vessel 
rise dl to th surface 
ri hoat i lied t means of two steel oars, 
vitl itherin des, similar to those employed in 
Goubet'’s small bmarine vessels. The oars pass 
hre he 7 water-tight spherical joints which’ 
give freedom of motion in every direction Similar 
joints are used on the torpedo tubes of warships. 
Attached to the forward fixed section of the keel is 


a wheel on which Abbé Raoul expects his unique 
vessel to travel over the level bottom of hard sand on 


found. By regulating the 


sponges are 
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supply of compressed air to the small ballast tanks 
the pressure of the wheel on the sea bottom can be 
made as small as is desired, and there is no apparent 
reason why the vessel should not be propelled over 
the bottom by the oars—for it has no other motor. 
The purpose of this device is to evade the necessity 
bottom, and consequently 
drawing on the supply of compressed air in moving 
from place to place in search of sponges. Raoul’s 
first boat had a similar wheel, which worked very 
well. 


of rising from the sea 


The sponge fishing apparatus consists of a movable 
arm which projects from the lower part of the curved 
bow, through a water-tight spherical joint, and carries 
cutting pincers at its extremity. By means of this 
device, operated by a man inside the hull, the sponge 
is cut loose and deposited in a large iron basket sus- 
pended from the end of a fixed tubular arm of sheet 
iron, which occupies nearly the place of the bowsprit 
of a ship. To the middle of this fixed arm are at- 
tached electric lamps and a reflector for the purpose 
of illuminating the sea bottom, which can be observed 
through a bull’s eye in the bow of the boat. These 
lamps, as well as those which light the interior of 
the vessel, are supplied with current by a small bat- 
tery of accumulators. A ball of lead, attached to a 
steel wire, can be raised and lowered by means of a 
windlass inside the tubular arm, and thus serves the 
purpose of an anchor. The windlass is operated by 
gearing terminating in a shaft which passes through 
a stuffing box into the interior of the boat and which 
bears a crank handle at its inner end. Provision is 
also made for telephonic communication between the 
submerged boat and a floating vessel. 

This sponge fishing marine boat appears to be a 
practical and useful vessel, embodying a principle that 
may well find other applications.—Translated from La 
Nature for the ScrenTiIFIC AMERICAN, 
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CHEAP HYDROGEN. 


The inflation of ordinary spherical balloons with 


hydrogen has hitherto been made impracticable by 


oo 
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LANE’S HYDROGEN APPARATUS, 


the high price of that gas, which is never less than 
1 frane per cubic meter (about 55 cents per hundred 
cubic feet). Any method of producing hydrogen at a 
cost little if any higher than that of coal gas would 
be very welcome to aeronauts, for the lifting power of 
hydrogen is 1,100 or 
(69 to 


1,200 grammes per cubic meter 
75 pounds per thousand cubic feet). Mr. tiow- 
ard Lane has devised such a method,.of which a brief 
description is here given. 

Hydrogen is evolved in the decomposit‘on of water 
by iron in presence of sulphuric acid, ‘1 the decompo- 
sition of steam by iron or carbon at ».igh temperatures, 
furnishes 


and by the electrolysis of wat:r, which 


chemically pure hydrogen, but at a cost of about 2 
frances per cubic meter ($1.1¢ per hundred cubic feet). 

Lane’s process is basei on the decomposition of 
steam by iron at a red neat and produces nearly pure 
hydrogen at a cost of 1 france per 10 cubic meters 
(5% cents per hundred cubic feet). The merits of 
the process have been practic«lly demonstrated. The 
Russian government has ordered two sets of appar- 
furnishing 200 cubic meters 
The British govern- 


atus, each capable of 
(about 7,000 cubic feet) per hour. 
ment has installed a similar apparatus at the aero- 
static park at South Farnborough. The officers who 
have conducted prolonged tests of this apparatus are 
unanimous in asserting that the quality of the gas 
produced is equal to that of electrolytic hydrogen, the 
impurities amounting to only 3 per cent. 

The Prussian aeronautic battalion has also asked 
the war department for a Lane apparatus capable of 
furnishing 200 cubic meters per hour. 

Lane’s apparatus comprises a furnace containing 
three rows of retorts, a small steam boiler and two 
gas generators, one of the Wilson, the other of the 
“high-grade” type. The high-grade generator produces 





from soft coal and.other ordinary fuel a gas which 
contains from 40 to 48 per cent of hydrogen and 
evolves much heat in combustion. The Wilson gen. 
erator produces from coal, coke, wood or other fue} 
an inferior gas which is used in heating the retorts 
and is sent to them directly, while still hot. The r 
torts contain fragments of iron. 

The operation of the apparatus is as follows: T! 
retorts having been heated to redness by combustio; 
of the Wilson gas, steam is admitted to the retorts o 
one row, where it is decomposed, with evolution o 
hydrogen, until the iron has become completely oxi 
dized to magnetic oxide. The current of steam j 
then turned into the second row of retorts and ga 
from the high-grade generator is admitted to the fi: 
row. This gas, consisting chiefly of hydrogen an 
carbon monoxide, reacts w‘th the heated magneti 
oxide of iron in the retorts, producing metallic iro: 
water vapor, and carbon dioxide. The solid content 
of the retort are therefore restored to their origina 
condition and can be used to decompose more stea) 
and liberate more hydrogen. These two operatio 
are carried on alternately in each of the rows of 1 
torts, in rotation, for an indefinite time during whi 
there is a continuous evolution of hydrogen. 

The first operation is represented by the chemic: 
equation: 


3 Fe + 4H,O = Fe,0, + 8H; 
168 lbs. + 72 Ibs. = 232 Iba. + 8 Ibs. 
Iron Water Magnetic oxide iron Hydrog 


The second operation is represented by the equation 
2 CO, 2H,0 
88 lbs. 36 lbs 
Carbon Water 


Fe,O, 2co 4 4H 3 Fe 
232 Ibs 56 Ibs. + 4 lbs. = 168 Ibs. 


Magnetic oxide Carbon Hydrogen Iron 


iron monoxide dioxide 


In the cycle of operations, therefore, 4 pounds 
hydrogen, in the cheap form of producer gas, are co! 
sumed, and 8 pounds of hydrogen are delivered in 
practically pure condition, as appears frem the fi! 
equation. 

The hydrogen, however, contains small quantities of 
incidental impurities. It is, therefore, put through a 
washer and a second purifying apparatus before being 
used for inflation. 

The purified gas contains 97.2 per cent hydroge: 
1.8 per cent formene or marsh gas (CH,) and 1 jr 
cent nitrogen. 

The cost of the gas may be computed from the fi 
lowing data of experience: 30 kilogrammes of co 
worth in England 12 franes per metric ton, are re 
quired to produce 10 cubic meters of hydrogen. Ar 
apparatus of the capacity of 200 cubic meters per hour 
can be operated by 4 men at a maximum wage of | 
franc each per hour. repail 
etc., amount to 0.30 france per 10 cubic meters. Henc 
for the cost of 10 cubic meters of hydrogen we have 


Interest, depreciation 


30 X 12 Franc. 
Coal ——— — ...... eee eee ee eens . 0.380 
1,000 

1x 4x 10 

Labor —————_-_ — ew weaver ae 
200 

Amortization ......... sete wets 3 ia 
Unforeseen expenses ............ 0.14 
Total cost of 10 cubic meters........ 1.00 


This is equivalent to 55 cents per thousand cubi: 
xet.—M. Degoul in L’Aérophile. 
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A New Scale Preventer, 

A new method of preventing scale in boilers has 
been invented by F. Brunn, a Russian engineer; it 
consists in adding a small quantity of linseed to the 
boiler water. The apparatus, as described in Tech 
nitchesky Wyestnik, consists of a copper tank divided 
into two parts by a fine-meshed horizontal sieve. I) 
the upper part is put a quantity of linseed, and this 
part is connected with the hot-water supply. The 
resulting decoction filters through the close-meshed 
double copper sieve to the lower part, from where it 
is fed te the boiler through the injector. 

The slimy substance of the solution attacks every 
particle of the forming scale, which does not adhere 
to the walls of the boilers, and is readily ejected when 
the boiler is blown out. Even should this mass settle 
upon the walls, it forms a porous, spongy substance, 
easily cleaned off. Experiments made at a number of 
government and other power plants in Russia have all 
given satisfactory results. New boilers were kept free 
from seale, and old boilers were gradually cleansed. 

The necessary quantity of linseed is about half a 
pound for every 100 horse-power. Taking 30 pounds 
of steam as equivalent to one horse-power, the quan- 
tity works out at about half a pound of linseed for 
every 270 gallons of feed water. 

The apparatus being merely a divided copper tank 
with connections to the boiler, has the advantage of 
great simplicity of construction. It seldom needs any 
more repairs other than an occasional cleaning of the 
sieves, and the expenses of running it are very small, 

















be 


lui 
on 
the 











May 9, 1908. 








A The Carelessness of Railway Employees, 
To the Editor of the ScrentTiric AMERICAN: 

Mr. Fagan, towerman at West Cambridge, Mass., 
B. & M. RR., states in his series of articles, now ap- 
pearing in the Atlantic Monthly, that a majority of 
the railway accidents are caused by carelessness of 
employees, I think that Mr. Fagan’s theory is entirely 
wrong, and may result in causing the traveling public 
a great deal of unnecessary anxiety for their personal 
safety. I have had eighteen years’ experience in rail- 
road work, ten years of it as a towerman, and have 
worked in some thirty different towers, and been a 
witness to several accidents, but have never known of 
any that were caused by neglect or carelessness of 
employees. I will admit that employees are but 
human, and sometimes makes mistakes that cause ac- 
cidents. Overwork, long hours, and loss of sleep have 
been the principal causes of railroad accidents. The 
most careful men in the world sometimes make mis- 
takes. There are times in every man’s life when he 
will do things he cannot account for. 

F. H. SIDNEY, 
Signal Dept. B. & M. RR., Terminal Div. 

Wakefield, Mass., April 27, 1908. 
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Another Optical Tlusion, 


To the Editor of the ScreENTIFIC AMERICAN: 

In vol. xevi, page 436, of your esteemed paper I 
find the description by Mr. Gustave Michaud of an 
experiment, by which the image of an object is painted 
right side up on the retina, and is consequently seen 
upside down. 

The following experiment, which seems to me still 
more appropriate to illustrate the phenomenon, may 
not be generally known to your readers, and may 
therefore interest you. 

Bore a pinhole in a card. Place the card at a dis- 
tance of about four inches from your eye, and look 
through the hole at the sky or at a lighted lamp; then 
move a thin needle in horizontal position very slowly 
up and down between your eye and the card. You 
then will see the needle passing to and fro across the 
pinhole, but always in opposite direction to the actual 
motion of the needle itself. 

It is obvious that we do not see the needle itself, 
but its shadow, cast on the retina, which moves in the 
same direction as the needle itself. 

In the same way I should like to interpret the ex- 
periment with the three pinholes, as described by Mr. 
Michaud, quoted above, by saying that we see upon the 
luminous dot, brought about by the central hole in 
one card, the shadow cast on the retina by the part of 
the other card around the three holes. 

H. ONNEN, Ph.D. 

The Hague, Holland, February 17, 1908. 

emt —>+2- Se ---—___— 
Sprinklers in Large Buildings, 





To the Editor of the Screntiric AMERICAN: 

Your correspondent, Mr. Frederic Bradlee Abbot, in 
issue of 25th instant, invites criticism of his letter 
in reference to “Sprinklers in Large Buildings,” from 
competent persons. The practical experience of the 
writer dates from 1882. The suggestion that per- 
forated pipes should be required by law in every busi- 
ness building would be impossible to carry out, and 
would be a decided step backward. 

Perforated pipes were discarded many years ago, 
owing to the necessity of manual control, imperfect 
distribution of water, corrosion and clogging of per- 
forations—even when bushed with brass—and the 
excessive water damage caused by flooding large areas 
where fire was non-existent. There is, however, an 
ordinahce in New York which requires perforated pipes 
in inaccessible basements of large buildings, but auto- 
matie sprinklers may be substituted in lieu thereof, 
owing to the objections noted above. 

As to the statement that automatic sprinklers are 
at fault in the headway of fires required for heat to 
reach the sensitive parts: Automatic sprinklers have 
been installed in cdénstantly increasing numbers since 
1874; and since the first fire of record, on February 2, 
1877, in which sprinklers operated successfully, thous- 
inds of fires have been either totally extinguished or 
ield in check. A recent statement published by one 
of the principal sprinkler manufacturing companies 
‘ives a total of nearly eleven thousand known fires 
cecurring in buildings in which their devices were 
nstalled, and in the majority of instances the sprink- 
ers were successful. 

At the last annual meeting of the National Fire 
’rotection Association, held in New York in May, 1907, 
tatistics were presented showing a record, compiled 
rom detailed reports of trained insurance inspectors, 
of 5,458 fires during a period of eleven years, in which 
the sprinklers were successful in 93.7 per cent of the 
umber of fires, and in most cases the fires were con- 
irolled by very few sprinklers. The comparatively 
small number of failures can be traced to well-defined 
causes, such as water being turned off, fire originating 
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in unprotected buildings, obstruction of sprinklers, etc. 

The Baltimore conflagration would undoubtedly have 
been prevented, had the building in which fire origi- 
nated been protected with automatic sprinklers. The 
insurance rates on thousands of the principal manu- 
facturing and mercantile establishments in all parts 
of the United States, and in many foreign countries, 
are based on the protection afforded by sprinklers 
against serious loss by fire, which is positive evidence 
of the efficiency of sprinklers. 

Fires such as illustrated in the issue of January 11 
will continue to occur until approved methods of build- 
ing construction and fire protection become generally 
adopted. P. D. C. STewarp. 

Philadelphia, January 28, 1908. 

et a 
A Suggestion for Solar Engine Inventors, 
To the Editor of the Screnriric AMERICAN: 

The article by Mr. Frank C. Perkins which appeared 
in a recent issue of the Screntiric AMERICAN, entitled 
“A New Solar Power Plant,” has given me great in- 
terest in this subject, specially as my residence is in 
a tropical part of India, where even now the ther- 
mometer in the shade shows over 100 deg. Water 
from a closed tank exposed to the sun is scalding, 
and a piece of metal which has been lying in the sun’s 
rays cannot be touched. 

In this same connection I call to mind a most in- 
teresting similar article on “The Utilization of Solar 
Heat for Industrial Purposes by Means of a New 
Plane Mirror Reflector,” by Carl Guntner, in SuppLe- 
MENT No. 1586. In this article the author works out 
the details of the connections of levers to each other 
and a system of plane mirrors, so that by the move- 
ment of only one lever occasionally, all the sun’s rays 
falling on the mirrors are directed upon a cylindrical 
boiler and kept there. 

Now, these two schemes are radically different. One 
aims at concentrating the heat of the sun falling on 
a wide area on a small boiler. The second makes no 
attempt at concentration, but simply endeavors to 
prevent the escape of the sun’s heat naturally falling 
on the pipes, which in this case compose the boiler. 

Now it seems to me there are virtues in both of 
these methods; and if so, why not combine them? 
The “hot box” method would most certainly require a 
large amount of area for the power developed, and 
further it would be at a great disadvantage both in 
the early morning and in the afternoon, as it would 
then receive the rays of the sun at such an oblique 
angle. This would make it very slow in getting 
warmed up in the morning and getting started. In- 
deed, I was very much surprised to read that with 
water in the boiler, at the latitude of Pennsylvania a 
pressure of 15 pounds could be obtained. 

Now, why would not the wise plan be to combine 
these two methods? Build the pipe boiler in the hot 
box with double glass top, as explained in the latter 
article. Then at both the east and west ends of the 
boiler arrange a system of mirrors, the line of their 
axes of course north and south. The mirrors should 
not be arranged vertically, but one behind and above 
the other, so that the plane of all the axes would 
make an angle of say 60 deg. with the ground, and 
of course incline away from the boiler. Thus in the 
early morning, the mirrors on the west side would 
catch and reflect much more heat than the boiler 
would, and in the afternoon the mirrors on the east 
side would render a similar service. 

The separate mirrors or reflectors would be made 
of the cheapest and most suitable substance, and have 
a length and width dependent on structural conditions. 
They would all be capable of rotation on horizontal 
axes, so as to properly direct the light falling on them, 
somewhat as explained in the article above alluded 
to. A somewhat similar arrangement of reflectors 
might with advantage be erected on the north and 
south sides, the slope of the plane of the axes of 
the reflectors depending some on the latitude of the 
location of the installation. 

Of course, I suppose that such an arrangement is 
only to be thought of in connection with small power; 
but it should be specially advantageous not only 
where fuel is scarce and dear, but where government 
restrictions upon the use of the ordinary steam boiler 
are oppressive, as is the case here. The expense of 
the frequent and enforced government inspection, and 
skilled attendant, put small steam plants out of the 
question. It should be possible to secure permission 
to run a plant as above without either, as, since the 
degree of heat is limited, and the boiler mostly of 
pipe, the danger of explosion or accident would be a 
minimum. 

Of course, as the supply of steam would be some- 
what limited, its most economical use in the engine 
should be sought. For small powers the compound 
engine would be impracticable, but superheated steam, 
which would achieve the same end—lessening loss 
from cylinder condensation—should be easily obtained 
from such an apparatus. Simply keeping a portion of 
the pipe part of the boiler above the water line, and 
making sure that it received a generous share of heat, 
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should insure the superheat of the steam drawn 
from it. 

In this part of the country (about 300 miles north 
of Bombay) there is a great opening for cheap power 
in small units, say under 5 horse-power, for irrigating 
from wells. Except during the monsoon the rivers all 
dry up, but if there were only water, two creps per 
year could be grown. Oil engines are being used, but 
the oil is expensive. 

Now, where solar heat was to be used for pumping, 
or wherever cold water be available, the engine conld 
be run condensing, and any well-constructed engine 
running condensing, and with superheated 
should give a good account of the heat supplied to it. 

These are only the few first thoughts which have 
come to me on reading the article. It seems to me 
that if the subject were only determinedly attacked, 
something could be made out of it. 

H. F. Bisnor, B.M.E. 


Nadiad, India, March 28, 1908. 
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Soap Trees, 

Consul-General Richard Guenther makes the follow- 
ing report from Frankfort, Germany: 

‘Mr. R., Lang, of this city, councilor of commerce 
and delegate to the Government of Algiers, states 
that he has just returned from a commercial tour of 
study in Algiers, where he was called by that 
ment. During his trips he met one of the largest land 
Bertrand, chairman of the Al 
Algiers 
whose domain comprises many thousand hectares (he« 


g£overn- 


ed proprietors, Mr. 8. 
gerian Agricultural Society, at L’Arba, near 


tare, 2,471 acres), which are planted with vines, 
oranges, olive and soap trees. He has succeeded, after 
numerous experiments, in cultivating a large plants 
tion of soap trees, from which he gathers sever ] 
thousand tons of berries annually. The soap tree re 


sembles an apple tree of medium growth. The fresh 
fruit is green, the interior of which, besides the ker- 
nel, contains a yellowish gelatinous, sticky substance. 
The fruit, used for making soap, contains three times 
as much soap as the ‘panama’ wood It seems to be 
destined to be of great service to the cloth and linen 
manufacturers, and above all, for domestic purposes, 
as it can be used to clean linen and silken fabries and 
colored embroideries. The use of the soap makes the 
colors run together.” 


wa _ >-+e-s 
The Current Supplement, 


In the launching of the “Ersatz-Bayern” last month, 
Germany set afloat the first of the many ‘“Dread- 
noughts” which she is either now building or has in 
contemplation. The opening article of the current 
SUPPLEMENT, No. 1688, gives such details as are now 
available of the ship’s armor and armament. A spir 
ited drawing of the vessel by Norman Wilkinson ac 
companies the text. The majority of manufacturers 
are dependent upon the combustion of coal for the op- 
eration of their mills. The man who is responsible 
for the continuous and economical operation of a plant 
should, therefore, know where he can get the best coal 
for his purpose, and how much he ought to pay for it 
E. J. Bailey endeavors to give the manufacturer this 
information in a simply-worded instructive paper A 
small alternating current motor can be constructed by 
anyone having ordinary skill in the use of tools, and 
having access to a screw-cutting lathe with a swing of 
9 inches or more, by following the clear instructions 
given by Frederick E. Ward in a paper published in 
the current SuppLeEMENT. His motor is of the “creep 
ing-field” induction type. and is designed to run on a 
100- to 120-volt, 60-cycle single-phase alternating cur 
rent circuit, such as is now in widespread use for the 
lighting of dwellings. Working drawings accompany 
his text, showing the size of every part. This being 
the day of millions and millionaires, Stanley C. Bai- 
ley’s excellent little article on the meaning of millions 
should be read with interest. Walter Irving writes on 
the starting of gasoline engines. An automatic device 
has been brought out in France for the protection of 
fruit trees and the like from the action of frost and 
hail storms. ‘The Paris correspondent of the Scirn- 
TIrIc AMERICAN describes this system. 
have been but little investigated up to the 
time, but which afford a wide field for research, are 
phosphorescent substances. Some new researches on 
the subject are described by Prof. Urbain of the Uni- 
versity of Paris. William W. Harts states how the 
debris from hydraulic mining in California is im 
pounded. “The Myth of Malleable Glass” is the title 
of. an article which traces to its source the whole 
story of a “lost art.” Dr. Willis Eugene Everette’s 
paper on “The Formation of Mineral Veins” is con- 
tinued. 
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Distribution of Soap Nut Seeds, 

E. Moulie, of Jacksonville, Fla., informs us that he 
has filled so many applications for free soap nut seeds 
as the result of his article in the Sctentiric AMERICAN 
that his supply is exhausted. 
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SOME NOTABLE GROUPS OF NORTH AMERICAN BIRDS. by reflected daylight; in dull weather the light is a have been done to harmonize with this method of 


In the ornithological room at the American Museum soft glow from hidden electric bulbs. The painting of lighting and limited viewpoint. When the cases are 




















of Natural History, New York, there are striking the background and the arrangement of the objects complete, the museum will give us not only a series D 
of vignettes of American bird life, but a series of h 
ee Sa ee ee + SAS oe attractive and trustworthy paintings of characteris: jc t 
American scenery in novel settings. U 
We give a few illustrations, which convey some idea % 
of the beauty of the birds and their surroundings: in t 
a later issue we hope to give further examples, to- " 
gether with some account of how the specimens were 
collected and the cases arranged. ~* 
Florida has always been a rich field for the hunter 
and a number of the specimens at the Museum corse Ww 
from the southern peninsula. One of these groups is Dp 
reproduced. Those who see the view of Pelican Isla: d BC 
will have an adequate idea of the appearance of 4 
“rookery” of these curious birds. The case, with i's p! 
truthful background, is decidedly educational. The tre cc 
or. the left and the stumps beyond remind us that t!« Ww 
pelicans were originally tree or bush builders, and eC 
that their nests are on the ground because their weigiit cu 
in past years has smashed down the bushes. Beneath pe 
the tree a bird broods over her two eggs and new’ y- lil 
hatched young one. Beyond her two young ones ar¢ th 
taking regurgitated food from the tip of their paren:'s wi 
bill; and in the center foreground young birds of 
a larger growth are taking the food from the paren''s lo 
gullet. The other birds in the foreground show te gl: 
varying plumage of different ages. wi 
The second Florida group shows a pair of sandhill ta 
ee en ' cranes with their nest set among the reeds of a shul- pr 
DRA low marsh. The third group, again of water birds— su 
Florida is the land of aquatic birds—shows the curious de 
riorida is the Country of Aquatic Birds, Which Find Safe Shelter in Its Swamps and Bayous. anhinga or snake bird. The reason for the popular dis 
name of this bird is seen in its slender sinuous ne su 


One of the largest of Florida birds is the sandhill crane, 
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comparative examples of the methods of presenting | 
normal natural history as practised thirty years ago, 
and to-day On the ground floor are cases of birds— 
thousands of birds—-in closely-packed tiers, each stand- 
ing symmetrically on a tiny block of wood, usually with 
its neck “artistically curved and its body padded with 
tow, with little attempt at suggesting the life form or 
attitude of the bird 

In the gallery surrounding this room are mounted a 
number of notable groups of American birds. This 
series, which is known as “The Habitat Groups of 
North American Birds,” does not follow the old cus- 
tom of arranging according to genera. It is a series 
of vignettes of bird life of different localities stretch- 
ing from southern Florida to the Gulf of St. Lawrence 
and from Virginia to California. At present there are 
more than a dozen of these groups completed; the full 
series will exceed thirty in number, and probably will 
be completed during 1908 The novel features of 
these groups consist mainly in their painted back- 
grounds, which faithfully reproduce typical landscapes 
in which the birds are found; in the method of light- 
ing; and in the natural pose and arrangement of the 
birds. 

In ground plan the cases containing the groups are 
straight in front, with a curved background The 











groups are seen through a sheet of glass which occu 
































pies the central part only of the front. The lighting 
is from one direction only; from the front, and from The Brown Pelican is a Community Dweller. 
bove the glass. In bright weather the scene is lighted This scene is a reproduction of a great nesting haunt on Pelican Island, which is quite as crowded with the birds as here shown 
ee ae a aaxat : particularly shown by the bird in the water. With its exe 
body submerged and the slender neck and head alone bro 
visible, it looks remarkably like a swimming snake. rece 
Though such water-haunting birds, the anhingas but 
have not water-turning plumage, and after a prolonged hyp 
swim rest with their wings spread out to dry. spa 
Another illustration carries us to a typical Nebras- O 
kan prairie scene. In the early spring morning, just mel 
as the dawn is flushing up, the prairie chicken cail stre 
challenges to each other, and the males strut and fight agg 
while the sober plumaged females look calmly on. Nor 
Finally the Pacific coast is represented by a group of by 
Brandt’s cormorants. mer 
One of the most recently completed of the group elec 
represents the wild turkey. This is set amid th: as 1 
brush and fallen leaves of a West Virginia forest the 
with a stretch of hill landscape beyond. This scener) of t 
is carefully painted from a number of studies mad: Ir 
in the field; our final illustration shows the artist a! pres 
work on it. glas 
Our thanks are due to Prof. Frank M. Chapman pow 
the collector of the birds, and to Mr. J. D. Tiggins, back 
who modeled many of the accessories, for their cour- coat 
tesy in supplying information. bror 
——___——_+0+2____—_ - proc 
Electrical Waves as a Disturbing Factor in resu 
Photography. The 
BY DR. ALFRED GRADENWITZ. proc 
One of the most curious phenomena observed by was 
experimenters in photography is the fact that metallic seve 
objects by their contact with sensitive silver-bromide Tl 
layers, or even without any immediate connection, mea 
The Pacitic Coast Will be Represented by Several tiroups. when located at some distance from the latter, will, ized 
One of the earlier ones is the Brandt's cormorant group. The setting shows the rocks off Monterey. as it were, produce a picture of themselves without mea 
SOME NOTABLE GROUPS OF NORTH AMERICAN BIRDS. ny COURENER Gates, of Rae. wav 
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This phenomenon has been interpreted in different 
manners, without any really plausible explanation 
having been found, and the hypothesis of vapors liable 
to act on the plate being given out from the metal is 
the one most generally adopted. The question as to 
whether metals may produce a partial self-exposure of 
the photographic plates contained therein should like- 
wise be mentioned in this connection. 

Now, some interesting experiments have been re- 
cently made by Mr. Joseph Rieder, of Steglitz, near 
Berlin, showing that electrical waves, such as used in 
wireless telegraphy, are apt to produce photographic 
pictures, and these experiments would seem to shed 
some light on the problem above mentioned. 

The first method suggested for ascertaining the 
presence of electrical waves is the use of a 
coherer, that is, a tube filled with metal powder, 
which under the influence of electrical waves under- 
goes an alteration in its resistance to the electrical 
current. Though t*e action of a coherer is not yet 
perfectly clear, it may be said, with some degree of 
likeliness, that it is due to the sparks passing between 
the metal particles, which becoming melted together 
will constitute a bridge to the electric current. 

Now, the experiments made by Rieder were as fol- 
lows: A record made with a shellac solution on a 
glass plate, before becoming dry, was spread over 
with aluminium powder, and was brought into con- 
tact with a highly sensitive photographic plate and 
protected against light rays. The plates were then 
subjected to the effect of electrical waves, and after 
developing, the record was found to be reproduced 
distinctly on the sensitive plate. It was at first pre- 
sumed that the aluminium powder might possibly have 
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An Early Morning Spring Scene in Nebraska. 


rhe prairie chicken call one another with far-sounding challenges, and when they meet the males strut and fight before the female 
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instance be fixed most accurately, according to the 
duration, number, and intensity of discharges. A glass 
plate with a dot of metal powder, coated at the | 
with a metal sheet, which in turn communicates with 
an antenna, should be used in this connection. The 
thunderstorm would then be characterized by the 
length and intensity of the dots and dashes recorded 
on a sensitive tape sliding past the metal powder 

The apparatus can also be used to record the dots 
and dashes of the Morse code. Advantages claimed 
for this system are that it does not comprise any 
sensitive mechanical parts, and that as the process is 
purely chemical, it is free from any delay due to 
decohering and to the mechanical recording. Hence 
the speed of signaling should be superior to that of 
other systems, provided the receiver be sufficiently 
sensitive. 
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Portland Cement Production, 

Returns to the United States Geological Survey rep- 
resenting 95 per cent of the Portland-cement produce 
tion of the United States for the year 1907 indicate 
that the total output of Portland cement in the last 
calendar year was approximately 48,000,000 barrels, as 
compared with 46,463,424 barrels in 1906 and 35,258,812 
barrels in 1905. The increase in production in 1907 
over 1906 was below the average of previous annual 











The Anhinga or Snake Bird from Florida, gains, which is said to have been the result of general] 


The snakelike appearance of the swimming bird is well shown; and to the right a bird is drying ite dripping plumage after a swim. 


exerted some reaction of its own on the silver 
bromide. However, as no trace of a photographic 
record was observed on other plates similarly treated 
but not exposed to the influence of electric waves, the 
hypothesis that the picture was really due to electric 
sparks could no longer be discarded. 

One curious point in connection witi these experi- 
ments is that the metal powder at the places of 
trongest exposure showed the smallest density of 
iggregation, in opposition to what might be expected. 
Nor was it found necessary to decohere the powder 
by means of a trembler before repeating the experi- 
ment. In fact, whenever the apparatus was struck by 
electric waves, a photographic record, the more intense 
as the action was stronger, was made. Furthermore, 
the effects were found to be stronger when the back 
of the glass plate was coated with metal. 

In a later experiment some colophony solution was 
pressed with a rubber stamp on a slightly heated 
glass plate, and the inscription on the latter was 
powdered over with aluminium powder, while the 
back of the glass was provided with a thin copper 
coating and brought into contact with a silver- 
bromide plate in a light-proof holder. Sparks were 
produced by means of a small influence machine. The 
results of these experiments exceeded all expectation. 
The machine, located at Mr. Rieder’s house, would 
produce the record on the plate even when the holder 
was carried down the street to a distance of about 
seventy meters. 

The arrangement described affords an_ excellent 
means of directing electric waves, which will be util- 
ized primarily by science. The apparatus provides a 
means of gaging the duration and intensity of the 
waves. The character of a thunderstorm can for 


business depression in the latter part of the year, 

















The Background ana Sevuungs Are All Careiully Studied in the Field. 
The artist is here painting a Virginia landscape as a setting for a wild turkey group. 
SOME NOTABLE GROUPS OF NORTH AMERICAN BIRDS. , 
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A Nevel Departure in the Field of Electric Heating. 

rhe principal disadvantage of electric heating sys- 
tems is that the heated air is supplied to the room 
directly from the radiater wire. Apart from waste of 
heat, this completely dries the air of the room. 

A scheme of heating by means of electric radiators 
recently designed by Mr. Gutjahr, of Berlin, utilizes 
ordinary stoves or fire places, which in order to be 
started are connected to the electric mains. The in- 
terior of the steve comprises an electric radiator, 
which, owing to the air circulation produced by draft, 
will raise it rapidly to a high temperature, producing 
an accumulation of heat. This heat is given off from 
the tiles to the air of the room in exactly the same 
manner as in the case of coal stoves, thus avoiding 
any intensive heating or drying of the air. 

The electric radiator consists of a conductive wire, 
carbon or the like. The stove is a closed one pro 
vided with valves to compensate for the air tension. 

About an hour is required to heat an average room 
in the case of normal current consumptions. In the 
case of current costing 4 cents per kilowatt hour, whieh 
is the average price in Germany, the cost of operation 
of this novel scheme of electric heating would be 
relatively low 

In designing and arranging the radiators the New- 
tonian law of heat radiation has been accounted for 
According to this law, a radiator will give off its heat 


the more rapidly as its cross section is greater and the 


intermediary laver thinner, while the rate of heat 
volution on the other hand is proportional to the 
difference in temperature between the radiator and the 


surrounding air 
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Lutomatic Street Lighting in London, 

In certain suburbs of London, where street lighting 
is carried cut by incandescent gas, more especially 
upon the high-pressure system, great success has at- 
tended the automatic system of lighting which has 
been widely introduced. The device is the invention 
In one suburban area extending over 
1,300 lan®ps are so lighted. The de 
vice has proved completely reliable, economical, and 


of Dr. Rostin 


ié square miles, 


profitable as weli as efficient, since the same benefits 
accruing from the use of electric light are obtained in 
regard to gas lighting from a central station. It is 
especially useful during the winter months, when fogs 
are frequent. Directly the fog settles down upon the 
city, the whole of the lamps so fitted can be lighted 
simultaneously, and extinguished with equal facility 
and celerity when it lifts. It has been found in this 
particular suburb that the use of the device has result- 
ed in a saving of 400 lighting hours per lamp, which is 
equivalent to an economy in gas consumption in regard 
Further- 
more, the incandescent mantles have a longer life as 


to 400 lamps alone of some $535 per annum 


compared with the former system of individual light 
ing by manual effort, which represents a further sav- 
ing of $1,200 per year. The cost of fitting up the 
apparatus to 800 lamps was $10,000, and in the first 
vear’s working a total economy of no less than $1,735 


was secured, which is equivalent to over 17 per cent 


upon the capita! outlay In view of this satisfactory 
result, the company supplying the gas for street light 
ing purposes are fitting the whole of their Jamps, 
numbering over 4,500 in ail, with this device. In Eu- 
rope also several cities and towns lighted by gas have 
similarly adopted the invention with equally striking 
results, 
————— 3 
A Wicker Lifeboat, 

A lifeboat that has more than mere novelty to com 
mend it to the attention of the seafaring community 
has recently been constructed by C. J. F. de Vos, of 
Rotterdam Its claims are essentially practical and 
there is nothing about this Dutch invention to suggest 
the fantastic—a characteristic too often encountered in 
lifeboat patents 

In point of fact there is nothing unusual in the 
model favored by Mr. de Vos; it is in the adoption of 
a new material of construction that the value and in- 
terest of his invention lie. Its hull is made of cane 
or plaited wicker work and the inventor, who is.al- 
ready well known in Holland for his marine auxili- 
ary patents, claims for this new method of lifeboat 
building many advantages over other and older 
forms 

Its first and foremost advantage is obviously its 
practically unbreakable character. This has already 
been put to a severe test in a collision which occurred 
on the River Maas some months ago between a Bel 
gian sailing yacht and a Dutch motor boat. The vio 
lence of the collision was considerably mitigated by 
the fact that this wicker lifeboat lay between the two 
craft, and as it turned out acted as a sort of buffer, 
sustaining no other damage than the breaking of the 
mast and stays. 

{ft is unsinkable, it has no rusting materials and 
therefore requires no paint It is not liable to leak 


age, and in addition to being much lighter than ordi 
nary wooden boats it has more room for storing pro- 
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visions and water. Finally, it costs less money than 
the usual type of boat.—The Shipping World. 
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THE ORIGIN OF THE STAR AND CRESCENT. 
BY EDGAR J. BANKS. 

It is the popular impression that the star and cres- 
cent upon the Turkish flag are of Mohammedan origin. 
There is, however, a legend which says that in the 
year 340 B. C., when Philip of Macedon, the father of 
Alexander the Great, was vesieging Byzantium, as Con- 
stantinople was then called, and was about to assault 
the city by night, a strange light appeared in the 
heavens to warn the inhabitants. The people within 
the walls, seeing the light, seized their arms and re- 
pelled the attack, and Philip, aware that to war with 
people who were receiving the aid of the gods was 
nopeless, withdrew. The grateful Byzantines commem- 
orated the victory by giving the miraculous light the 
form of a crescent and star, and stamped it upon their 





coins. 
The numismatist sees little truth in the legend, for 
he finds the star and crescent stamped upon the coins, 

















The Star and Crescent on a Coin of Hadrian and 
on the Border of an Ancient Persian Coin. 


not only of Byzantium, but of ancient Rome, Greece, 
Persia, Parthia, and even of Macedonia. From the 
widespread use of the design at so early an age, it 
would seem that its origin dates from a far greater 
antiquity. It is now known that the crescent and star 
were employed by th» early Babylonians of more than 
6,000 years ago. 

The characters of the language of Mesopotamia, like 
the Egyptian, were originally hieroglyphic, and the 
several hundred groups of wedges by means of which 
the language was later expressed in writing, may now 
be traced back to the original hieroglyphics. One of 
the early picture words was a crescent and a star, and 
this picture, which was pronounced shiptu, was em- 
ployed to express an incantation or exorcism, or any- 
thing capable of driving the evil spirit from the body 
of which it had taker possession. Clay tablets record- 
ing the ancient exorcisms have been found in the ruins 
of Mesopotamia, and at the beginning of such tablets 
appears the sign which developed from the crescent and 
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Evolution of the Star and Crescent from the Original 
Hieroglyph to the Cuneiform Writing. 


THE ORIGIN OF THE STAR AND CRESCENT. 
the star. The symbol, therefore, may have been not 
only the word for incantation, but a charm from which 
the evil spirits were supposed to flee. In every age in 
the Orient, the people have possessed similar charms. 
The Assyrian kings stationed winged monsters with 
forms half human at their gateways, to keep all evil 
from entering within the palace. The poorer people 
suspended clay tablets above the entrances of their 
houses; the Jews attached the mezuzoth to their door 
posts, and the early Christian believed that Satan fled 
from the presence of the cross. The modern Oriental 
may purchase in the bazaars blue glass beads, verses 
from the Koran wrapped in leather cases, and other 
devices to serve a similar purpose. The crescent and 
star formed a symbol which the Mesopotamian of 6,000 
years ago employed as a charm. 

Among the early peoples of Mesopotamia all of the 
heavenly bodies were regarded as deities, but.the moon 
because of the variety of the shapes which it assumes, 
and the irregularity of its appearance, was the chief 
of them all. Special reverence was therefore paid it, 
and some of the oldest and most important of the 
Babylonian temples, as at Ur and Haran, were de- 
voted to its worship. It is thus easy to understand 
how the crescent, the symbol by which the moon god 
was represented, was supposed to have the power to 
avert evil, and then together with the star it formed 
the word for incantation. When Babylonia passed into 
the hands of the Persians, the syiabol appeared upon 
the coins. From the Persians it was transmitted to 
the Parthians, the Byzantines, the Romans, and the 
Greeks, Finally the Turks, who succeeded in the pos- 








May 9g, 1908. 


session of the greater part of the countries of the an 

cient world, adopted it as a device for their flag. The 

star and crescent were therefore a Babylonian charm 

which was supposed to possess the power to ward off 

evil, and to the superstitious its modern descendant, the 

Turkish flag, should bring “good luck.” 
i a So oe 

The Charred Ceiling, 

A simple test which everyoiie can try for the pr 
ence of free sulphuric acid in a liquid consists iy 
streaking the liquid upon a piece of white paper, as 
with a quill pen, and drying the paper before the { 
The track of the sulphuric acid, if any is present 
marked out by a black line appearing as soon 
the paper is dry and warm. In short, the acid in 
procedure is concentrated until it becomes str 
enough to char the paper. The test is quite delicate 
and is practically demonstrated in the rooms of a 
house lighted by means of coal gas. Sooner or later 
the ceiling of a room in which gaslights are burn 
is blackened, and if chimneys over the burners 
used the blackening is more or less localized in a ri 
immediately over the burner. The common acceptance 
of this is that soot is deposited, whereas the discolor- 
ation may not be due to soot at all. We had occasion 
recently to examine the circular patches of discolor- 
ation which appeared in just those places on a papered 
ceiling which were immediately above a gas burn 
The apparently charred pieces of paper were very acid 
and sour to the taste and on soaking them in distilled 
water a weak solution of sulphuric acid was obtained. 
Further examination showed that the amount of sul- 
phuric acid in the paper was equivalent to as much 
as 16 grains of pure acid to the square foot. The 
charred ceiling, therefore, is the result of the action 
of sulphuric acid derived from the combustion of the 
sulphur compounds contained in the gas upon the or- 
ganic substances in the ceiling or in the paper (ii 
happens to be papered). It is fairly reasonable to 
suppose that the action of this sulphuric acid is not 
limited to one part of the ceiling but in course of 
time becomes general. The use of a chimney on the 
gas burner concentrates the mischief on the ceiling 
and hence the more or less rapid appearance of black 
circular patches immediately over the burners. In 
the case of a papered ceiling the paper is sooner or 
later destroyed, chars, crumbles, and peels off. When 
there is no chimney the products of combustion are to 
an extent distributed and then the charring is spread 
over a greater surface, the ceiling getting seared uni- 
formly throughout, but not so intensely, of course, as 
when the effects of the gases are localized. This is 
why the inverted incandescent gas burner appears to 
blacken the ceilings to a less degree than the upright 
burner provided with a chimney. The products of 
combustion in the former case are distributed, while 
in the latter they are concentrated and directed to a 
comparatively small part of the cei:ing. The worst 
feature from a health point of view of gas lighting is 
undoubtedly this production of sulphurous and sul- 
phurie acids, for in comparison with these the other 
products of combustion—namely, the moisture and 
carbonic acid gas which are both normal products of 






human exhalation—may for all practical purposes be 
neglected unless, of course, no precautions are taken 
in regard to their removal by ventilation. It is to be 
regretted, therefore, that the hitherto strict require- 
ments concerning the permissible amount of sulphur 
components in coal gas are in many cases relaxed. We 
are quite aware that the complete removal of sulphur 
from coal gas is a very costly business in its manu- 
facture, but if an economical method of freeing coal 
gas entirely from sulphur could be devised and put 
into practice the chief argument which hygienic con- 
siderations raise against the use of coal gas for light 
ing and even heating purposes in some cases would 
have to be dismissed. As it is, the obvious drawback 
to coal gas containing sulphur compounds is that the 
products of its combustion are calculated to do dam 
age to the appurtenances of the dwelling room and 
add to the atmosphere a constituent or constituents 
which in the interests of health should not be there.- 
Lancet. 
— —o + we —_——— 

Dantzic Gold Water Liqueur.—a. 500 parts meatiess 
curacao shells, 150 parts of cinnamon flowers, 75 pari 
cloves, 100 parts of lavender flowers are cut or crushed 
and digested with 6,000 parts of the finest (95 per 
cent) alcohol and 3,000 parts of water for five days 
at 95 deg. F. b. Allow to trickle into a flask containing 
1,000 parts of alcohol (95 per cent), 10 drops of Tur! 
ish oil of roses, dissolve it by heat and pour it, wit! 
the digestion fluid and 11,500 parts of the finest alcoho! 
(95 per cent) into the proper storage cask. c. Boi’ 
11,250 parts by weight of the finest refined sugar i! 
22,500 parts of water, clear it during boiling wit! 
the whites of two eggs, allow it te become perfectl) 
cold, mix it with the remaining contents of the cask 
constantly stirring, and then allow the thus finished 
product to remain at rest for at least three days. Th 
gold particles are only mixed with it after it has been 
drawn into bottles, 
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A NEW INSPECTION LOCOMOTIVE. 
BY W. FRANK M’CLURE. 

Two inspection locomotives, differing in some impor- 
tant features from any yet built in this country, have 
been turned out within the past few months by the 
locomotive shops of the 
Lake Shore Railroad at 
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Russo-Japanese war. The novelty in the case of the 
“Shark” and ‘“Porpoise’’ consists, of course, in the fact 
that the boats were shipped intact, and the difficulty 
was to find some method of carrying them upon the 
deck of a ship (since they were too large to be placed 
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bers were carried down from the deck frames te the 
upper floor of the ship’s double bottom, and 
wedged in place. A transverse bulkhead of the ship 
which extends athwartship at about the center of the 


securely 


cradles, also offered considerable support Each sup 
marine was carried upon 


two cradles, one being a 





Collinwood, Ohio. The first 
one to be completed is 
shown in the photograph. 
{It is already in active ser- 
vice on the Lake Shore 
road and attracts a great 
deal of attention among 
railroad men wherever it 
zoes. 

The chief point of con- 
struction which distin- 
zuishes these engines from 
tthers of similar type, is 
in the fact that they are 
ach _ four-cylinder _bal- 
inced simple locomotives. 
The combining of the bal- 
anced feature with a sim- 
jle engine has been used 
in Europe, but these new 





ngines are the only ones 





regular launching cradle 


for side launching, as 
practised at the shipbuild- 
ing yards on the Great 


Lakes, the other, or auxil 
iary cradle having its 
bearing blocks inter 
mediate of those of the 
launching radle When 
the “Cesar” reaches the 
Philippines, the inter- 
mediate supports will! be 
wedged up, the end sup 
porting cradles removed, 
and the launching wa) 

which will then be built out 
until they 


beyond the sides of the 


extend 6 feet 


vessels, will b« well 


greased. The boats. will 


then be let down upon the 





of this type in America, 
ind are the only inspec- 
ion locomotives thus 
equipped in the world. Below the forward end of the 
new locomotives are located four equal cylinders, those 
on the outside being connected with drivers, and the 
inside cylinders driving through practically duplicate 
connections to the crank axle. Between the cylinders 
is a single piston valve with inside admission. The 
An opening 
in the port allows the steam to enter the rear of one 
cylinder and the forward end of the other simul- 
This maintains the 


valve chamber has only two steam ports. 


taneously and in equal amounts. 
balance. The valve gear, as will be seen, is of the 
Walschaert type. 

As indicated in the photograph, the observation 
room and the engineer’s and fireman’s quarters 


ire under the same _ roof There are four 
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in the hold) which would be perfectly safe both for 
the submarines and for the ship itself. As far as the 
ship was concerned, it was necessary to provide special 
supports to distribute the effect of the concentrated 
load, and prevent the vessel from being strained in a 
seaway. As for the submarines, the problem was to 
provide some form of cradle in which they could rest 
without strain, and at the same time to lash them so 
firmly down to the structure of the ship, that not the 
slightest movement would be possible in heavy weather. 

The submarines were placed upon. specially-built 
cradles, laid upon the main deck of the collier “Cesar.” 
To relieve the strain on this deck, heavy shoring tim- 





chairs on each side of the boiler in the obser- 
vation room. The interior finish of this room 
is elaborate. An arrangement for signaling the 
engineer is located near the right-hand front 
chair. The front doors, it will be noted, open 
outward to winding steps. To prevent coal 
dust from being blown into the observation 
coach, the tender is equipped with a sheet-iron 
covering. 

The weight of the new locomotives in work- 
ing order is 126,600 pounds The weight on 
the drivers is 85,100 pounds. The diameter of 
he drive wheels over tires is 63 inches. The 
wheel base of the engine and tender is about 
{Sly feet. The boiler is wagon top in shape, 
and has a working pressure of 180 pounds. 
The total heating surface is 1,466 square feet. 
The water capacity of the tender is 4,300 gal- 
lons, and the coal capacity 10 tons. The diam- 


eter and stroke of the cylinders is 12% x 20 


inches i 
et 8 
SHIPPING SUBMARINES INTACT TO THE 
PHILIPPINES. 


The recent shipment of two submarines, upon 
the deck of a U. S. naval collier, to a des- 
tination over half way round the world, is a 
new departure that deserves more than a 
It is true that the French navy 
did once transport bodily a very small sub- 


passing notice. 











marine for a short distance; but the matter 
was not of sufficient importance to form a prece- 
dent for the present attempt. 


The “Shark” and ‘“Porpoise” 


Floating Derrick Hoisting the “ Porpoise® Aboard 
the “Caesar.” 








launching way and 
launched over the ship's 
sides, dropping i= feet 


from the ends of the ways into the water 

During the voyage, the weight of the submarine 
resting in their cradles would be sufficient to hold 
them in place as long as the water was smooth; bu 
since the ship will probably have to pass through 
more or less heavy weather, precautions had’ to be 
taken to lash the submarines so securely to the hull 
of the ship, that, for all purposes of movement, they 
would be practically one with it. To effect thi a 
system of combined tension and compression was 


used. Heavy timber shores were set up between the 


deck and the bilge or rolling keels, as shown in our 
engraving, and the boats were drawn down tightiy 

upon these by means of %-inch wire cables 
attached at the upper end to ring bolts riveted 


to their outer shells, and at the lower end to 


similar bolts riveted to the steelwork of the 


ship’s deck. These wire rope ire piaced 


diagonally to the length of the submarines 
and each of them is provided with a_ turn- 
buckle 

Similar shores and ropes, net shown in the 


photograph, were placed at the bow and stern 





of the boats. The slack of the ropes w: 


taken up by the turnbuckles, which served te 


pull the submarines down to a snug bearin 
upon the shores, the adjustment being also 
assisted by wedges driven in beneath the 
shores Heavy horizontal shores were also 


placed between the submarines and drawn to 
gether in the longitudinal direction by means 
of 114-inch bolts, thus wedging the two boats 
apart against the tension of heavy wire cables 
which were passed entirely around the boats 
at two or more points in their length The 


advantage of this method of securing the sub 


marines is that, should any of the cables be 
come slack during the voyage, it will be pos 
sible, by means of the turnbuckle and the 
wedges, to bring everything up to a very snug 
and secure bearing 

Great care was exercised in working out the 
plans for the launching cradles and the lashing 
devices. The work was done at the Brooklyn 
navy yard under the supervision of Naval 
Constructor Baxter, who, to prevent any possi 
bility of error in the launching, caused a model 


to be built and launched before any actual 





are sister submarines, whose con- 
struction was authorized in 1900, 
and which went into commission 
in the Each 
boat is 63% feet in length by 


autumn of 19038. 


11% feet maximum diameter, and 
its weight is 120 tons, or 240 tons 
for the two. The common method 
of transporting submarines is to 
ship them in sections; a method 
hich allows of their easy stow- 
age in the hold of a ship, and fur- 
thermore, makes i: a very simple 
matter to load them in sections 
on flat cars for transportation by 
rail. Of course, in this case, the 
engines, motors, tanks, ete., are 
down and crated for 





knocked 





work was done in building the 
ways. 
oe 
To Stain Bone Brown.—-The ob 
ject must be freed from grease 


with the acid of petroleum ether 
and for five to fifteen minutes 
must be left, at ordinary room 
temperature, in a mixture of 40 
parts of hydrochloric acid with 


1,000 parts of water, washed off 


with water, and placed in a solu 
tion of 5 parts of permanganate 
of potash in 1,000 parts of water 
After coloring has taken pla 

the object must be removed 
washed off with water, and when 


dry polished. If a more reddish 





color is desired, the object, befor 





separate shipment. This was the 
method followed in transporting 
which were 


shipped to Japan during the late 


the submarines 


The Submarines “Porpoise” and Shark” Lashed in Cradles on the Deck of the 


“Caesar” for Shipment to the Philippines. 
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polishing, should be placed in a 
solution of 10 parts of fuchsine 
or grenadine in 1,000 parts of 
water. 








THE RECORD FLIGHT OF THE DELAGRANGE 
AEROPLANE. 

The photograph which we reproduce herewith shows 
the Delagrauge aeroplane in its record flight of April 
ii, when it remained in the air 9% minutes and cov- 
ered a distance of about 4 miles. Before making this 
flight, the water tank had been augmented by a sup- 
plementary 5-liter reservoir, so that the total quantity 
of cooling water carried was 20 liters (5% gallons). 
With this amount of water the engine can be run 
stationary for 18 minutes without overheating. Thus, 
it .was possible from this point of view for Dela- 


grange to remain in the air 15 min- 
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fatigued at the end of his flight. Nevertheless, had 
the fuel held out, he probably would have flown a 
greater distance. Several of the 1905 flights of the 
Wright brothers were terminated for the same reason, 
and these gentlemen were widely criticised for allow- 
ing their performances to be shortened by such a 
simple cause. It would seem as though Delagrange 
would profit from the Wrights’ experience, and see to 
it that his fuel tank was filled before he attempted to 
make a record flight. 

For the benefit of those of our readers who are in- 
terested in the new science and sport of aviation, we 
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Apparent Overdevelopment of the Motor Industry in 
Europe, 

Consul Albert Halstead, of Birmingham, states that 
a report has reached that English city that preliminary 
steps are being made looking -to the combination oi 
several of the larger manufacturers connected with the 
German motor industry. The consul’s report con 
tinues: 

This is said to be the result of unfavorable sales 
due to foreign competition and difficulties in the mat 
ter of capitai. In connection with this report it is in 
teresting to note that people concerned in the moto: 

industry in the United Kingdom ar 





utes, and win the $2,000 prize offered 
for this performance 

On the i0th of April, M. Delagrange 
again commenced his experiments. He 
had not been in the machine for sev- 
eral weeks, yet notwithstanding this 
he showed his complete mastery of 
it at the start Under the supervision 
of the Aviation Commission of the 
Aero Club of France, he made a prac- 
tice flight around a polygon marked 
out by posts, and flew about 2% kilo- 
miles) He 
have beaten Farman’'s record of March 


meters (114 would thus 
21 (2,004.8 meters, or 6,577.41 feet) 
if he had not touched the ground once 
for perhaps three seconds. The wit- 
nesses of this flight noted particularly 
the ease with whiich the aeroplane flew, 
its apparent manageability, and the 
precision with which the aviator was 
able to take the turns. If one takes 
into consideration the short time and 
the relativeiy few experiments re- 


by M. Delagrange in learning 





quire d 





beginning to believe that the produ 
tive power of the industry here ha 
finally equaled and will soon—if it ha; 
not already done so—exceed the de 
mand. Purchasers do not now hav: 
to wait for their motor cars; as a rul 
manufacturers are able to deliver to 
purchasers almost immediately afte: 
an order has been received. 

There has been a change jin th: 
methods of purchasers of motor cars 
The idea that one who can afford to 
do so must have a new motor car every 
year is disappearing and purchasers 
are contenting themselves with mo 
tors that have satisfactorily met their 
requirements, instead of feeling that 
they must have every new device. This 
is regarded as a natural development 
partly due to the perfection which 
motor manufacture has attained. Brit- 
ish builders appear to be devoting more 
attention to the manufacture of cars 
that will come within the means of 
people of comparatively moderate in- 








to fly, it would seem that the oper- 
ation of an aeroplane of this type is 
easier to learn than the riding of a bi- 
cycle. Of course, however, the former 
requires somewhat more sang froid. 


The next morning, April 11, at 11 


the first two rounds, but afterward flew for 6144 minutes without touching. 


M. Leon Delagrange Making His Record Flight of About 4 Miles at 


Issy-les-Moulineaux on April 11. 


The aeroplane made nearly seven rounds of a trianglar course in 914 minutes. It touched ground tw ice in 
Its speed 


was between 25 and 28 miles an hour 


come. There is some apprehension 
that the great productive capacity of 
the industry in the United Kingdom 
may result in embarrassment for some 
motor manufacturers. 

The British motor industry has had 





o'clock, further experiments were made 
before the Aviation Commission. The 
course was a quadrangular one, there 


being four posts located 400, 200, 300, 





and 300 met apart respectively. 
There was a rather strong, irregular, 
puffy wind, and no flights of any great 
The trials 
were interrupted at noon, and they 


length were accomplished 


were not begun again until 5:30 P. M., 
when the wind was less lively, al- 
though there were puffs of consider- 
able strength now and then. This time 
the course laid out was triangular, 


having sides 350, 200, and 275 meters 
in length respectively, or a total per- 
imeter of 825 meters (2,706.68 feet) 
In the trial made at this time, the ma- 
chine rose in the air after running 
along on the ground about 150 feet. 
During the first two rounds, Dela- 
grange kept close to the ground, and 
touched the earth twice just after mak- 


ing aturn. The machine always drops 


t 
slightly just after it makes a turn, 


and the aviator did not at first allow 
sufficient space for this drop He af- 
terward rose to a height of about 10 
feet, and then succeeded in making 
nearly five rounds without touching 
The distance covered in this latter 
part of the flight was officially meas- 
ured as 3,925 meters (12,877.27 feet) 
in 6% minutes; while the total dis- 
tance covered is given as 5,575 meters 
(18,290.64 feet) in 9% minutes. This 
would correspond to an average speed 
of oniy about 22 miles an hour. As, 
however, the machine has shown it- 
self capable of a speed of 28.44 miles 
an hour in str: 





gzht-line flight, and as 








what is deemed a good year, though 
the unfavorable summer weather af- 
fected it somewhat unfavorably, as it 
did most decidedly the bicycle indus- 
try. 

Reports from France indicate that 
the productive capacity of the French 
motor industry has considerably ex- 
ceeded the market for French ma- 
chines. In the natural course of 
events the immense development of 
motor manufacturing in the United 
Kingdom, Germany, France, and Italy 
would result in a decided effort to sell 
more machines in the United States, 
but the success of the industry in the 
United States and the fact that there 
appear to be more American cars 
sold abroad, together with the duty 
of 45 per cent on motor cars entering 
the United States, and the present Am- 
erican financial depression, naturally 
offset the tendency of foreign manu- 
facturers to cultivate the American 
market to a greater extent. 

The situation of the motor indus- 
try in the United Kingdom, as well 
as on the Continent, is such as to make 
the future most uncertain and to later 
bring about business difficulties such 
as affected the cycle trade some years 
ago, but perhaps to not as great a de- 
gree. It is not unlikely that greater 
attention will now be paid in the 
United Kingdom to the manufacture 
of motor cars for commercial purposes, 
which has not been a neglected side of 
the industry in the United Kingdom, 
and this should tend to make the in- 
dustry more permanently stable. 

———_—#oe——__ — 








undoubtedly the distance covered was 
considerably greater than that meas- 
ured between posts, it is safe to say 
that the machine flew between 3 and 
i miles at an average speed of between 25 and 28 
miles an hour M. Delagrange’s new record beats 
that of Henry Farman, mentioned above, by 1,920.2 
meters (6,299.84 feet) Farman remained in the 
air 3 minutes and %1 seconds without touching the 
ground, while Delagrange was in the air 6 min- 
utes and 30 seconds, cr nearly twice as long. It is 
interesting to note that the latter’s flight was ter- 
minated by the failure of the fuel supply. M. Dela- 
grange also is said to have stated that the strain upon 


his muscles caused by pushing and pulling on the 
steering wheei, in order to operate the horizontal rud- 
der, was very great, and that he was thoroughly 





Plan and Elevation of the Farman and Delagrange Aeroplanes. 


THE RECORD FLIGHT OF THE DELAGRANGE AEROPLANE. 


reproduce herewith drawings of the Farman and Dela- 
grange machines. These drawings are fairly accurate, 
and will give a general idea of the shape and dimen- 
sions of the machines which, thus far, have given the 
greatest public proof of their ability to navigate the 
air successfully. 
Se ee a 

The International Committee on atomic weights has 
recently announced the changes in the list of elements 
for 1908. These are, with one exception, practically 
the same as those announced for 1907. The only not- 
able change is the addition to the list of a new element, 
dysprosium, whose atomic weight is given as 162.5. 


Trial Flight of the Wright Brother» 
New Aeroplane. 


According to a newspaper report 
which has not been authenticated up 
to the time of our going to press, the Wrights made a 
preliminary test of their new aeroplane in the pres- 
ence of some army officers on April 30 at Nag Head, 
N. C. A two-mile flight is said to have been accom- 
plished, and their machine, it is claimed, could have 
flown much longer had the aviators so desired. 
—- —>+ 2 +. al amend 
To Repair Rubber Shoes.—A piece of caoutchouce (In- 
dia rubber), not too thick, is beveled off at the edges 
with the aid of a wet knife. The damaged place and 
the patch are then moistened with oil of turpentine; 
the parts moistened are brought into contact and sub- 
jected, for 24 hours, to a moderately heavy pressure. 
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RECENTLY PATENTED INVENTIONS. 
Pertaining to Apparel, 

HEELLESS OVERSHOE.—P. H. Marevtis, 
New York, N. Y. This invention has reference 
to rubbers or overshoes, and the object is to 
yroduce a heelless overshee which can be ap 
jlied to shoes of different types of heel, but 
vhich will, in any case, conform closely to the 
uutline of the It secures a neat fit at 
the counter and shank of the shoe. 





shoe. 


Electrical Devices, 
INSULATOR FOR HEAVY CURRENTS.—L. 
STEINBERGER, New York, N. Y. This invention 
mbodies features of especial service. At pres- 
nt insulators are apt to be too heavy, cumber- 


some, and expensive, but Mr. Steinberger by 
iis improvement finds that an insulator may 
provided with the requisite strength and 


lielectric qualities, without excessive weight or 
imdue waste of material, and because of the 
igidity and stability secured in improving the 
nsulation, the insulator acquires properties 
vhich are of value in supporting the 
train of cables or wires. 


special 


Of Interest to Farmers, 

HEN’S NEST.—L. B. Lopmerr, Flaxton, 
N. D. The of the inventor is to pro- 
vide a construction for a hen’s nest, which will 
prevent the breakage of eggs deposited therein 
yy the hen; which contains a decoy 
egg, that will yield to the weight of a newly 
laid egg and permit it to descend into a safe 
receptacle, and‘that will preserve a number of 
eggs unbroken until removed from the nest. 


purpose 


always 


THERMOSTATIC CIRCUIT-CLOSER.—J. O. 
Woops, Riverside, Wash. The object of the 
present invention is to produce a circuit clos- 
ing device which will positively act to regulate 
the heat in an incubator by actuating a 
damper. It relates to improvements in closers 
and is designed to be used in connection with | 
incubators, particularly with the construction 
shown and described in a pending application 
filed by Mr. Woods, being a division of said 


pending application. 
Of General Interest, 

TYPE-CASE.—J. G. GALLEMORE, Washing- 
ton, Mo. The object of the improvement pri- 
marily is to provide a case in which no oppor- 
presented for the to work or 
slide under the partitions from one compart- 
ment of the case or to in any 
wise caught or lodged under the partitions. 


is type 


tunity 


to another, be 


MEANS FOR OBTAINING ILLUSIONARY 
DECORATIVE EFFECTS IN ROOMS AND 
THE LIKE.—H. L. Dewtoyve and A. E. 
Hf@NaRD, Paris, France. The invention has for 


its objects various improvements in rooms with 


reflecting walls, and comprises more particu 





larly a special arrangement of the interior con- | 


cave dihedral angles of polygonal rooms, enab- 
ling these angles to eaused to pivot. If 
lecorations of different kinds, such as columns, 
arcades, plants, flowers or the like be provided 
in the rotary dihedral angles, the entire aspect 
of the room itself may changed instantly. 
The ceiling may made to harmonize with the 
variable decorative effects of the angles. 


be 


be 


be 


NON-REFILLABLE BOTTLE.—J. B. O«G.p, 
Lancaster, and W. E. Barrie, Carroll, N. H. 
By this invention a bottle is provided whose 
neck has an internal valve seat and a screw 
threaded passage leading to a valve chamber, 
the valve having its body portion § screw- 


threaded whereby it may be turned through the 
screw-threaded portion in the neck of the 
bottle into the valve seat to position for use. 

BOTTLE-TOP A. L. 
ville, Ind. The inventor provides a 
which has a hard metal body portion 
separate discharge tube and secures the 
in with the body 
ing end of the nozzle 
tube inner side of the top 
He provides, in 
with the body portion of the top, of the tube 
having annular bead to engage 
above the body portion and an extension below 
the bead, flanged into locking engagement with 
the body portion. 

METHOD FOR SHRINKING AND 
ING WOOLEN AND OTHER FABRICS. 


SERNARDIN, Evans- 
screw cap 
and a 
latter 
portion by flang- 
discharge 
plate of 
connection 


connection 
the 
along 
the body 


lower or 
the 
portion. 
or 


spout an 


FINISH- 
a. &. 


BurGcuer, New York, N. ¥. The object here 
is to provide a method and apparatus for 
shrinking and finishing woolens and similar 
textile fabrics in a quick and comparatively 


inexpensive manner, at the same time produc- 
ing an exceedingly and permanent finish, 
and without danger of disturbing the color in 
the dye not absolutely fast, the 
finish being free of creases or other undesirable 
marks, 

DUMPING-BUCKET. — J. Haminron, New 
York, N. Y. The primary of the in- 
ventor is to provide a suitable bucket adapted 
to contain cement and other to 
hold said material securely in the bucket while 
it is lowered under the water, and to readily 
dump the contents of the bucket when desired. 
It is designed especially for sub-marine use. 


fine 


case used is 


object 


substances, 


Hardware, 

NUT-LOCK.—T. Hanp, Walla Walla, Wash. 
The invention is in the nature of an improved 
nut-lock designed to prevent the loosening and 
of nuts from their bolts and designed 
more particularly for securing the nuts upon 
the bolts of the fish plates of railroad rails, 
but applicable for all purposes for which a 
nut-lock may be used. 


loss 














M. H. 
DoprLMAIER, Eureka, Cal. Until the produc- 
tion of this invention it was requisite to em- 
ploy two reloading tools, for long and short 
range cartridges, which doubled thé expense 
and rendered it necessary for the hunter or 
sportsman to provide two tools of the requisite 
size for long and short range cartridges. By 
this improvement a single tool suffices for re- 
loading both long and short range cartridges. 


STAPLE-PULLER. — G. BLoop, Westhope, 


N. D. The puller consists of a pair of pincers. 
One jaw has a cutting edge and laterally | 


thereto in its outer face a rounded groove for 
reception of the prong on the opposing jaw, 
the latter having a cutter co-operating with 
that of the opposite jaw and also provided 
alongside the cutter with a prong projecting 
longitudinaNy beyond the cutting edge of its 
jaw and beyond the said jaws’ outer face. By 
these means the prong may be introduced in a 
staple for drawing it without interference of 
the cutting edges, the prong being tapered to 





operate with a wedging action in pulling a | 
staple. It is for use with wire fences. 
Household Utilities, 
SCREEN FOR OPEN FIREPLACES. HAn- 
NaH N. L. SHERMAN, Lawrence, and F. M. 
LAWRENCE, Mastic, N. Y. The aim of the im- 


provement is to provide a screen for open fire- 


places or grates, arranged to shield the person 


or persons in front of the fireplace against 


intense heat radiating from the burning fuel, 
to prevent sparks passing from the fuel into 
the room, and to allow convenient removal, 


folding and storing of the screen in compara- 
tively little space. 

FAN ATTACHMENT FOR 
CHAIRS.—W. Scuevurer, West .New York, 
N. J. The invention refers to a fan attach- 
ment for rocking chairs, and the object is 
provide an arrangement whereby a person sit- 
ting in a rocking chair will 
fanned the chair rocks. 
not any way interfere 


ROCKING- 


to 


The 
with 


as 


does in the free- 


dom of moving the chair from place to place | 


about the room. 

COAL-BUCKET.—-B. L. Burrt, Jefferson- 
ville, Ind. The aim in this case is to provide 
a bucket which may be used as a hod for pour- 
ing coal into a as well storage 
bucket from which the coal may be taken by a 
shovel and one by means of which coal may be 
poured from the into another receptacle 
without causing dust to arise, as usual 
the type commonly used. 

GRATE.—A. V. Davipson and C. R. BEARD, 
Akron, Ohio. The purpose of the invention is 
to produce a grate which will effect the com- 
bustion of the fuel principally at or above the 
edges thereof, to the end that the heat devel- 
oped by the stove or furnace will be increased ; 


stove as a 


same 


is 


this prevents warping of the grate. The grate 
may be readily shaken or dumped. 
MOP-WRINGER.—P. E. Gorn Le, Sr., Sault 


Ste. Marie, Mich. The invention relates to im- 


provements in mop wringers, an object being | Inquiries not 


to provide a machine that will effectually 
wring the water from a mop with a minimum 
expenditure of energy. A further object is to 


be automatically | 
attachment | 


j of a wooden frame composed of a wooden base 
;and superposed bars or strips, spaced apart, 
and a cement covering, a tie is produced which 
is cheap and light, but strong and rigid. It is 
much stronger and more rigid than one having 
a single wooden bar whose cross section equals 
the aggregate cross section of several smaller 
superposed bars or strips, because the latter 
are spaced apart and secured together so that 
they form a skeleton frame. 

RAILROAD-SIGNAL.—J. K. Jounsron, Ty- 
rone, Pa. The same signals employed in the 
day time may be used at night, and all danger 
| arising from the failure of the engineer to dis- 
tinguish between the different colored lights is 
eliminated. Signals are given by semaphore 
arms, and means are provided whereby the 
position of these arms may be very clearly seen 
even on the darkest night. 

Pertaining to Vehicles, 

HOLDER FOR SPARE TIRES. m -m. 
STICKELS, Edgewater, N. J. One purpose here 
is to provide devices adapted for attachment to 
an automobile for the purpose of holding one 
|or more spare tires in proper position rela- 
| tively to the of the vehicle, to 
| construct the devices that they may be quickly 

and conveniently adjusted to receive different 

| sizes of tires and hold them firmly to 
and so that the devices will not mar or injure 
the tires, 
| CART.—C, Carro.i, Chicago, II. 
| ticularly the invention has reference 
| 








body and so 


place, 


More par 

to carts, 
intended, or designed, for use in the collection 
of mail. The object to 
carts of this character, providing them 
improved facilities over all similar 
used, heretofore invented, as far 
to the inventor. 

HANGER FOR VEHICLE-BODIES.—4J. 
ANDERSON, Rockhill, 8S. C. As hangers 
light buggies, runabouts, and similar 
bodies are usually constructed, it 
to provide them, near their ends, 


and delivery is con- 


struct 


carts 
known 


now 
or as 
G. 
for 
vehicle 
is necessary 


with open- 


| ings for the bolts of the clips which hold them 


in | 


| : 
our information and not for publication. 


to the springs. These openings weaken the 
hanger. This hanger overcomes the defect and 
relieves the clip of the weight of the hanger 
to which they are ordinarily subjected. 

Nore.—Copies of any of these patents wil) 
be furnished by Munn & Co. for ten cents each. 
Please state the name of the patentee, title of 
the invention, and date of this paper. 























HINTS TO CORRESPONDENTS. 
| Names and Address must accompany all letters or 





no attention will be paid thereto. This is for 
References to former articles or answers should give 

date of paper and page or number of question. 
answered in reasonable time should be 
repeated; correspondents will bear in mind that 
some answers require not a little research, and, 
though we endeavor to reply to all either by 
letter or in this department, each must tak: 
his turn. 


provide adjustable means for applying it to a/| Buyers wishing to purchase any article not adver- 


pail or other receptacle. 

Machinesand Mechanical Devices, 

PHOTOGRAPHIC SHUTTER.—FE. L. 
New York, N. Y. A singlegroller only 
ployed at top and bottom of the frame, 
lower roller being a 
winding roller, 
lating the extent 
the shutter, 
the roller jointly with the regulating mechan- 
ism when the curtain is be wound up, and 
enabling the curtain to adjusted without 
turning the winding mechanism, 





HALL, 
em- 
the 


is 


of the exposure opening in 


to 


be 


MEANS FOR OPERATING CLUTCHES.—G. 
H. Gitpert, New York, N. Y. Various con- 
structions have been devised in which two or 


more clutches are employed, one clutch serving 
to operate the other, but in Mr. Gilbert's mech- 
anism the second clutch does not perform any 
driving function, but serves merely and solely 
as an extremely simple and efficient means of 
throwing the main heavy driving clutch into 
or out of operation. 





Railways and Their Accessories, 

AUTOMATIC CATTLE-GUARD FOR RAIL- 
WAYS.—R. M. Wakk, Spokane, Wash. The 
improvement is in vertically swinging gates ar- 
ranged across railway tracks and adapted to 
be thrown upward, for preventing cattle pass 
ing along the tracks. When they attempt .to 
pass along the track they naturally on 
the broad planks, and, by their weight, depress 
the platform, whereby the guard is thrown up 
in nearly vertical position and effectually ob- 
structs them. Upon retiring the weight boxes 
restore the platform and guard to the normal 
position. 

HOUSING FOR ELECTRIC ALARM MECH- 
ANISM.—J. B. Mayperry, Houston, Tex. The 
invention pertains to electric signals used, for 
instance, upon railways, and more particularly 
to a housing for the batteries, bells, and other 
electric appliances, the arrangement being such 
as to render these parts accessible, without in- 
terfering with movements of the switch handle 
employed for operating the track and for actu- 
ating the signal mechanism, 

RAILWAY-TIE.—S. C. NEWLINn and G. W. 
Wi.uiAMs, Anderson, Ind. By the conjunction 


step 


| tised 


with 
carrying 


our columns will be furnished 
of houses manufacturing or 


in 
addresses 
the same. 


| Special Written Information on matters of personal 


| rather than general interest cannot be 


the means being also used to turn | 


expected 
without remuneration. 

Scientific American Supplements referred to may be 
had at the office. Price 10 cents each. 

Books referred to promptly supplied on receipt of 


sent for examination should be 
marked or labeled. 


distinctly 


(10742) O. N. says: I am very much 
interested in mechanical and civil engineer- 
ing. Please tell me: 1. About what would! 
be the work of a graduate mechanical engi 
neer? <A. You can best obtain an idea of the 
range of possibilities by writing to one of the 
mechanical engineering schools, whose publi 
cation will contain a list of positions obtained 
by recent graduates. They may start as 
draftsmen or designers for builders of ma- 


ehinery or other manufacturers, workshop su- 
perintendents or assistants for a great variety 
of manufacturers, assistants in the motive 
power departments of railways, or foremen of 
repair shops, salesmen of engines any of 
an immense range of supplies or auxiliary 
machinery, mechanical experts in patent-law 
work, boiler or machinery insurance  inspec- 
tors, etc. There is practically industry 
which does not depend at some stage of manu- 


or 


no 


facture or development upon the mechanical 
engineer, and the work of most of the more 
specialized lines, electrical, hydraulic, pneu 


matic, marine, ete., engineering is 50 per cent 


or more covered by the training of a good 
mechanical course. 2. Also what is the work 
of a graduate civil engineer? A. Civil engi 


neering in the original sense of the term cov- 
ered all kinds of engineering work except mili- 
tary, and in that sense the range is still wider, 
but the general acceptance of the term now 
has been narrowed, and the majority of civil 
engineers, calling themselves nothing 
may be found in. the following fields: the loca 
tion, survey, and building of roads, more espe 
cially railroads; the design and construction 
of iron and other bridges required for the 
same; public works requiring survey, consid 
erable excavation, and masonry or other build- 
ing (e. g., tunneling, waterworks, dams, pier 
and harbor work); and the design and con- 
struction of steel-frame buildings. Any of the 


more, 





above lines may be specialized to a consider- 





able degree. The graduate might start as rod 
man or chainman for a surveying party, with 
chance of much more rapid advancement than 
others in the same grade pot so qualified, or 
he might start as draftsman in the offices of 
bridge or other steel-work construction firms, 
or as a foreman or assistant superintendent 


of actual construction of public works by con 


tractors or others. 3. Should any person 
take engineering who is not especially bright 
in mathematics, but has a liking to the work? 
A. The engineer is generally more dependent 
upon mathematics than any other professional 
man, but a student with a practical or me 
chanical bent might by application acquir 
sufficient mathematics to qualify and develop 
into @ more executive and less theoretical 
engineer in lines where mathematics would be 


less required. 





(10743) C. W. B. says: In Notes and 
Queries No. 10688 of March 21, in reply to 
question if the Atlantic cable lies in the bot 
tom of the ocean, you say: “Anything which 
sinks in water at sea goes to the bottom.’ 
That seems reasonable. But the Eneyelopedia 
Britannica says: “Fishes breathe the air 
dissolved in water by means of gills The 
oxygen consumed by them is not that which 
forms the chemical constituent of water, but 
that contained in the air which is dissolved 
in the water.” Now our class in science is 
puzzled to understand how such a light ma 
terial as air can mix with water at such low 
depths as many fishes are found Will you 
kindly tell us why the great pressure of the 
water at low depths does not expel the air? 
A. The presence of air in water is a case of 
solution gf a gas in a liquid, just as am 
monic hydrate is a solution of gaseous am 
monia in water. The solution is on the same 
basis as the solution of sugar in water. 
Jones's “Physical Chemistry,’ page 168, states 
the matter in these words “All gases are 
absorbed to some extent by all liquids The 
greater the pressure, the larger the amount 
dissolved.” This last statement has excep 
tions, but is true enough for the present case 
Water under great pressure in the deep sea 
|} would be able to hold more air dissolved in it 
than under the lesser pressure near the sur 
face. There is no force in the pressure tend 
ing to expel the dissolved air At any point 
under the surface the pressures are equal 
in all directions, according to the ordinary 
law of equilibrium, and thus there is no com 
ponent of pressure which would cause the air 
to separate from the water 

(10744) <A. A. A. asks: I have an 
electric (fan) motor, 110 V. D. € with a 
rheostat connected. Will you kindly let me 
know if the amount of current consumed 
when the rheostat is set at the first (lowest) 
speed is as great as the amount of current con 
sumed when the rheostat is set at the highest 








speed? Or in other words, does it cost as much 


to run the machine at its slowest speed as I! 
does to run it at its highest? A. Vhe power 
used is not as great in running a motor at a 
low speed as at a high speed. As you cut 
out resistance from the rheostat, the speed 
increases because the current increases 
(10745) C. W. asks: Will you please 
inform us as to the correct depth that a diver 
can go in salt or fresh water, and how long 
he can work at the most extreme depth’? Also, 
would you think it a practicable plan to take 
a cylinder 14 feet in diameter, 35 feet in 
length, by letting out the air, to sink it to a 
depth of from 100 to 200 feet? Do you think 
the pressure would be so great at that depth 
that the air could not be forced back into the 
eylinder in forcing the water out?’ <A. There 
are cases reported of divers having descended 
to depths approaching 50 fathoms, though we 
jhave no authentic records, They can only re 
|}main at such depths for very short periods, 
the water pressure at that depth being nearly 
30 pounds, and the air pressure in a diving 
suit very little less, with great resultant dan 
ger to health from “caisson disease,” or com 
pressed air embolism, Caisson work has been 
carried out at depths requiring an air press 
ure of upward of 50 pounds (corresponding 
to a depth of 115 feet) to exclude water, the 
miners working for 20 minutes or half-hour 
spells. Doctors investigating complaints due 
to immersion in compressed air have subjected 
themselves to 90 pounds pressure with no iil 
effects, provided they were as inactive museu 
larly as possible while under pressure and 
reduced the pressure very slowly On ac 


count of the short spells which can be worked 
under high and the 
in decompression the 
workmen's health, 80 100 
to be 


time consumed 
of 


water 


pressure, 
for safeguarding 
to feet 


considered 


below 
the 
requiring compressed air 


level has come maximum 
depth at which work 
for the exclusion of water 
The use of such a cylinder as you 
quite possible, end identical) 
principle with the well-known diving bell 
There is no mechanical difficuity in expelling 
water at a depth of 200 feet, only 86 pounds 
air being 


Ss. 


can be economically 


earried on, 


describe is is In 


pressure 


(10746) F., 


asks: How can IT find 


the magnifying power of a pair of field gias 
es? Some firms say their glasses magnify, for 
example, 41% times, 18 times superficial. Some 
say their glasses magnify 6 diameters, 36 
times superficial. Explain the difference be 
tween magnifying 4 times and magnifying 4 
diameters, also what the superficial power fs 
A. The simplest way of finding the muagnify- 
ing power of a field glass is to look through 
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he tub with on ye at a brick wall,! piece of thin cloth through which you can/in our issue to which you refer could be con-| it. If the spark is three inches or so long, 
I ! her ey ok directly at the | easily see will answer as well as a feather for|veniently applied to your purpose. A cylinder | this white place may be a half inch long. Th: 
s ¥ “ soon begin to distin-| this experiment. Thin silk is better than '5 feet in diameter and 8 feet high would con-| white part is at the negative pole or electrod 
I gt a icks seen against the! cotton, since the threads.are finer. The very |tain nearly 10 barrels, and could be made of | of the coil. The other end of the spark wil 
y ‘ « able to tell how| finest silk, called bolting cloth, is best for the] cast iron, as you suggest, turned to form a] be of a uniform rosy color and width. This i 
K d by one magnified | purpose. This has been reported to us many|cylinder in which a piston turned and fitted| the end at the positive terminal of the se 
{ s ignifying power of the|times as an X-ray experiment. You can see|with rings or packing could slide. If the} ondary. Since the marks remain, the current 
it d I scopes magnify|a bone in an iron rod as easily with the| whole of the upper surface were covered by | must pe always in the same direction. Re 
ve es. The nearer} feather as in a finger. That it is not a bone/the piston, it would necessitate a very great| verse the primary current by the commutator, 
t . , be magnified by|in your finger is evident from the fact that| weight to give the desired pressure; the|and these marks change ends. We do not 
When we speak of the magni-|the bone seen through the feather has the/ surface area would be 2,827 square inches, and| know any easier or more conclusive way of 
1 glas " ur inderstood to|same shape as the finger. The real bone has/to maintain a pressure of 60 pounds to the! showing the fact. 
rnifica very great dis-|a different shape square inch the piston would have to weigh (10758) J.P. H. says: Will you please 
if - , = 10752 H. P. says: Will you kindly |°V°r © fons. pelle sppltiredliage utes Mmygroecegg , » meaning Ww , 
magnit vower is found by di (10404) - &. Baye: : ¥\to have a plunger of smaller diameter sliding | °*P!@in to me the meaning of the word cycle 
al let the object glass by |¢XPlain in your Queries and Answers how t0/through a smaller opening in the top; the | #% used in connection with a gasoline engine 
y fhe proper mode of | Charge a needle for use in a compass? Have | jength of the plunger would, of course, have and how the word originated? A. Webster's 
. . tr y diameters, /™ade one of hardened steel, 2 inches lon; | to be greater, as it would travel farther up definition of a cycle is “an interval of tim: 
; , Four diameters | accurately poised, but after charging it, one}. gown with admission or withdrawal of the | im Which a certain succession of events is com 
= ts ng would appear | end drags down vertically. and action is un- | came amount of water, the length of the pleted, and then returns again and again uni 
- ihe her mode is| certain. It will stop sometimes 45 deg. away plunger being inversely as the square of its formly in the same order; a periodical spac 
‘ I id a wre is magni-| from north and south \. The difficulty with | giameter. A 3-inch diameter plunger with an | of time marked by the recurrence of something 
a +} he square will 'your needle is that it was balanced before it larea of 7 square inches would give the re peculiar, as the cycle of the seasons or of the 
' : . : es as large,| Was magnetized. When it was magnetized, the | quired pressure, with a weight of 420 pounds, year.” In any heat engine, whether operated 
mee mag ving power would, attraction of the earth drew the north pole but would have to be four times as long as a| PY Steam, gas, hot air, or whatever, the operat 
v gnifying power | down. It became a dipping needle as far 88/6 ineh plunger of area 28%, which would re-| ing fluid goes through a certain series o 
| was possible, and will not remain horizontal. | quire a weight of 1,691 pounds. The thickness | tages, a complete sequence of which is called 
‘ G Ww R savs A body] The remedy is to take off enough from the | allowed for cast iron pipe, 5 feet diameter, to | a cycle, just as the seasons of the year ar 
0 ie te . at the rate north end to have the needle remain hori-| stand a head equal to 60 pounds is 1% inches. | said to form a cycle. In a steam engine th 
; whe 7 a aeiheaiied zontal. If it is to be used only in your lati-| 4. powever, the water is to be pumped into | Stages are simply admission, expansion, ex 
igs . . ben tude, it will not need further change. A needle the receiver against pressure in any case, what haust, and a small period of compression, and 
' a will stop - free to swing in a vertical plane will have its is the object of so large a pressure cylinder? this cycle is gone through by the steam a 
00 in ng with a velocity |2°Fth pole about 70 min. below the horizontal | Would it not be more convenient to have quite | both sides of the piston once in every revolu 
miles an } f has time enough | ™ thle latitude, If the needle was correctly! 4 small tank in which the pressure could be| tion of the engine. In the gas engine th 
it r ne of | U&lanced before magnetizing it. Look up the! maintained with less cumbrous appliances?|¢ycle consists of (1) inspiration, the ga 
ale aa . tention of me-| °!P of tl magnetic needle in some textbook | rhe pneumatic method of water supply con | being drawn into the cylinder, during one com 
if tl were given, the problem of physics. |sists of maintaining air pressure to the re-| Plete stroke; (2) compression of the ga 
i | (10753) C. E. F. says: Will you kind-| quired amount on the surface of water in o [curing one complete stroke; (3) ignition and 
12) Gd W. B savs I noticed a | ly inform me why it is that safety matches,| Closed tank; for this you would require a p enghenton of the compressed gas and expansion 
_|which if scratched on any smooth surface will | compressor, in addition to the pum} which | 0 the exploded gases during one complet 
day which I should be very not ignite, will, if they are drawn quickly | might be driven by steam, electricalJy, or | Stroke; and (4) exhaust of the consumed gases 
sat — In making long the surface of a " pane of glass? The | otherwise. The advantage of one system or | during one complete stroke. In the earliest 
om » of the maple tree, kind of matches I refer to are those you buy | the other lies principally in the facilities you | and many present forms of gas engines, in 
) t down tiil it is about in boxes which say they can be lighted outa have for obtaining power for the air compres-| Which the explosion of gases took place or 
rs Fhis molasses ig then by seratching the m on the sand and other sub | sion. one side of the piston only, it therefore took 
. ! the gar crystal: | ances which go to make up that sand, on the = Se Sl = | two revolutions or four strokes to make on 
: eration the pot is moar oa <A sade _ Fon, Pages a “4 “4 no| (10756) W. T. E. says: Will you please! complete cycle. The term “two-cycle engine” 
p ‘ f f molasses, but mystery in the ignition of a so-called safety |give me some information in regard to loss| may be taken to mean that there are two sep 
oe ecg aera: "| match if drawn quickly upon a piece of glass, “ light by mirror reflection in lantern projec-| arate cycles of operations acting on opposit: 
: ‘ f u Fail or better upon a piece of writing paper. The tion of opaque material? 1. What percentage | sides of the piston, but if that sense of th 
t with rod in his hand, on} + sstion causes sufficient heat to ignite the | Of light incident on a good mirror is reflected?| term “two-cycle” is used, the term “four-cycl 
ie piece of fat pork.) ixture in the head of the match. The chemi- | 2- How would the brightness of the images in| is misleading, as it refers to the earlier form 
;, over, he dips his ‘als used in the head of the match are potas the following cases compare? (a) Light wicisteanied, ‘hea engine and really means “four strokes to 
' mm, Cure ES d, and the foam sium chlorate or dichromate, some sulphur through the condensing lenses, and falls on a/a cycle’; in the latter sense the term “two 
ubsides A lit tter or milk has or antimony trisulphide, possibly a little picture, from which it is reflected through the | cycle” (two strokes to a cycle) is analogous 
Tect. WI! rl \. The action | janganese dioxide, and some pulverized quartz. | Objective to a screen. The lantern, of course, | —_—- once a en neem 
nes 3 “at ghee : fod ri page: The chlorate and dioxide furnish oxygen, the _ Seeeres eae ingel — gg it pond NEW BOOKS, ETC. 
: antimony trisulphide is easily broken down by | P&@sses through the condenser, falling on a} : 
hat water to prevent the |) .ot and burns in the heated oxygen. In the| ™irror, from which it is reflected to the pic- | ANALYSIS OF MIXED PAINTS, CoLor Pic- 
f th ra ship at sea. The! inary ignition of the safety match the paste | ture; from the picture it passes through the | MENTS, AND VARNISHES. By Clifford 
wer the surface of in eunet of ten tie is composed of red | objective, and then falling on another mirror | Dyer Holley and E. F. Ladd. New 
= — is the surface from phosphorus and antimony trisulphide. Glue is | 18 reflected to the screen. There are so, York: John Wiley & Sons. SVO.; 
y ised to bind these pastes together. Phosphorus | Mirror reflections besides the reflection from | cloth; 235 pages, illustrated. Price, 
iS) H. F. says We have a con s easily heated to the point of ignition by the the picture. A. The amount of light reflected | $2.50. 
} nong s n ms in regard/ friction of the head of the match, with the|>Y @ mirror varies with the angle at which | Numerous books have been written during 
, ' f . nd solid shafting. | same result as before. | the light strikes the mirror. A good mirror; the past few years dealing with the subject 
n answ the following questions, (10754) G O B. says: Will you! reflects a very large part of the light which | of paints, discussing in a general way the 
, he « e value to us besides ; ‘ bie 5 | falls upon it We have no figures for the per-| properties of the various pigments and their 
the dispute W i 4-inch solid shaft eee sees epg se — Peanggeed the re-| centage at the various angles. It can be so| methods of manufacture. There is scarcely 
ay ates i ‘isis Mellie quired square feet of grate surface for a given | gasily measured that we advise you to deter-| a single work, however, that will serve as a 
© feet lone, with & Sinch hole. under (eet eetnor by mail or through your) mine it for yourself. The method is given in| guide to a chemist of ordinary training in 
;' be . it cthnd Oe eecsihada query column? <A. Both the amount of grate | any laboratory book of physics, The actual) taking a can of mixed paint, of practically 
vd ort the dation atk east required per horse-power and the) brightness of the images of an opaque object | any shade or tint, making a complete analysis 
sisal Would the solid shart |2'@PC? Tatio of heating surface to grate sur-| )ojected upon a screen is dependent upon the| of it and furnishing him sufficient data, de- 
thened \ iy whatever by bor mae ane ey fable, depending chiefly amount of light the surface of that body can| rived from a large number of analyses, so that 
_ he ah 1 _s oe the character of the fuel and the rate) pogoct regularly rather than upon the irregu-| he may interpret the results of his own 
88 n ha hollow one of the af Grant With good coal, low in ash, nearly | jar or scattered re flection of the light which | analysis in a rational manner. The methods 
‘ SE seeds. di Sei of | Cau! results are obtained with large grate} pais upon it. White paper is taken to shine} given in the following pages should be of in- 
w \ a will be weak surface and light draft or with small grate) with about 0.7 of the brightness of the light | terest to advanced college students who may 
a , through the surface and strong draft ses puiPniaieiies average | which falls upon it, but this is largely due to| wish to inform themselves on methods of 
\ not move material conditions of « : in heating surface and uni | the diffusion of the light. What the bright-| paint analysis; to the industrial chemist who 
s| diminishing it Teme pReage 6 Rees geee over t — for | ness of a projected picture would be under the | has more or less paint work to do; and espe- 
. maximum economy with any kind of fuel, at} cae Don . . ar 
tt niv when ¢ ul weights of . |eonditions you name we cannot say, for we) cially to the young paint chemist who is just 
; - east one square foot of heating surface should | . ie el | oe , ni . 
p tha “oe w haft Slee allowed fer each 8 pounds of water te be | BAY never measured it, and would not like to starting out in his career. Each method 
in a solid f The hollow shaft l evaporated from and at 212 deg. F. per nour, 12" the figures of interested parties. We can given in this work has been tested out and its 
= he h larg externally than the et Ih5 seuase fect of heating surface » | Say that the projection of opaque objects is working value thoroughly demonstrated. The 
rhis t ase with the bon heree-pewer and @ tate of S45 of heating j} always done in a room as dark as it can be | various analyses given are believed to be rep 
’ i the ift the feathers of | ,, iattaek ihiaslians > tak ten titan marten made, which shows that only a small part of | resentative of the composition of the pigments 
Phe are ght in weight, but horizontal tubular boiler, multiply the | the light reaches the screen. We do not see| they illustrate, and it is hoped that they will 
ruse t! nner in which the él Gun hath ta 978 Gee Cees © why two mirrors should be used in the pro | be of service in enabling the analyst to pass on 
dispose n tl shaft A solid inches; multiply the combined length of the | jection of opaque objects. | paint products with fairness to both the manu- 
he same weight would be very much} tines py their common circumference; to the | (10757) A. W. MeN. says: The i<.|facturer and the consumer. The chapters on 
nd weaker than the hollow bone | a . in a eve . - MCN. Says: fhe ques varnish analysis are admittedly incomplete, for 
a az,| Sum of these products add 2/3 the area of| tion whether the current induced in an induc-| the present literature on varnish, and especial- 
0) C. L. D. says I am building} both tube sheets; from this sum subtract twice | ,, aa ; : ; PECSERE TNCFATUFS ON VERNER, Enc cepecm 
a : : tion coil fitted with condenser is direct or|}y varnish analysis, is meager, and much of 
ion coll Where mm 1 get a soft| the combined area of all the tubes; divide m . i hb . 
- , alternating has arisen in the physical science | jt of a contradictory nature. 
12 inch ne 4. To make a core|the remainder by 144, 1 the result is the elees of car acheol The dcienes master cannct ; : 
nduction e vet a lot of iron wire|number of square feet of heating surface. : ‘ THe AMERICAN FERTILIZER HANDBOOK. A 
answer this, nether can we find any books my . a > "4 see 
used for ling up stove pipe, and | Divide this by 34%, and it will give a good] nich state positively that it is direct or Standard Directory of the Fertilizer 
nto pleces of the proper length. Heat/average for the required grate surface neal we 7* hint ; , Industry and Allied Trades. Where 
ee and cool it fe the afr: i ay = : _ [alternating. Would you xindly answer this to Purchase Equipment and Materials 
(10755) C. F. D. asks: In the Scren-] question, giving explanation together with some _ . Noch $14 : 
coat it with oxide, and make it i" & ee i : é er Used in Fertilizer Manufacturing and 
let ¢ an current from|727!¢ AMmmican of June 1, 1907; on page 448,) simple experiment to prove your answer? A. Phosphate Mining. Philadelphia : 
ae cilities ¢ Pac cme ose, | des ription is en of a novel system of rhe apart is ordinarily produced in an induc- Ware Brothers Company. 8vo.: 
a i a This he core If yor storing the energy from a windmill Will you | tion coil by a direct current with an inter- paper. Price, $3. 
ein te - ik cath wee a kindly answer the following questions concern- | rupter when the primary cireuit is broken. ity, tabaeithies tek tedtier end -é) eae 
ger . a de ei tetietieten | this apparatus, I am thinking of instal As the current is flowing in the same direction ee ay af porter diet a Srms manufacturing 
| ench mots n intanmmetel Sei ing a similar apparatus, for a little different | whenever the circuit is broken, it follows that fertilizers It aaa “then pars aid het ioe 
1seT ; and. aatine 2 vive | DUMPOse, however? I want to get 60 pounds| the current through the secondary is always Sinttlinar a allied pol : 
a “aah 0 ‘ onstant pressure of water This means pla in the same direction. The spark always has . ra a ce 
ing the tank 150 feet high or else getting a] the positive end upon one terminal of the sec-| PRACTICAL STEAM AND Hor Water Heat- 
dak l. E. H. sa that | l00k-} pressure by some means, as pneumatic pressure | ondary, and the negative end upon the other ING AND VENTILATION, A Modern 
z rk he saw the bones |or pumping the water into a cylinder against | terminal The secondary current in this case Practical Work on Steam and Hot 
l d . through a stick of|a piston which must be very heavy or else|is thus seen to be a pulsatory current in the Water Heating and Ventilation. With 
i an explanation \. The! be backed by a strong spring. I suppose the | same direction. If, however, the current used Descriptions and Data of all Ma- 
" i ” as seen through | large tank holding say 8 or 10 barrels would | upon the primary coil is alternating, the cur terials and Appliances Used in the 
d real, but it has/| have to be made of cast iron turned inside, | rent in the secondary will also be alternating Construction of Such Apparatus, 
\ do with X-rays You |}and the piston would have to be turned and| And if a current in the primary be a direct Rules, Tables, Ete. By Alfred G. 
do you see through | fitted with rings, would it not? Again, could | current with an interrupter, and the terminals King. New York: The Norman W. 
fw fr is f the bending | you tell me how to figure out the weight that | of the secondary be closed together so as to Henley Publishing Company. 8vo.; 
f pass by the fine | the piston would have to be to give a pressure | cause a current to flow both on the make and cloth; 402 pages, 302 illustrations. 
e fen that those which | of 60 pounds to square inch? Also, how thick | the break of the interrupter, an alternating Price, $3. 
he edg the stick of wood seem | would the outside shell have to be? What is} current is produced in the secondary. Your This book is the standard and latest work 
frou Inc quite away from the | your idea of this method compared to the so-| request for an experiment may be met by set-| published on the subject and has been pre- 
t tick rhe edge of the stick is | called pneumatic system of water supply as to] ting the coil to work making as long a spark| pared for the use of all engaged in the bust- 
mn bot ide and it looks as if | efficiency, also as to cost of installing? A.J} as it can through the air One end of the] ness of steam, hot water heating and ventfila- 
middle of the stick is distinct Any |.\ modification of the arrangement described | spark will be seen to have a white space upon tion. It is an original and exhaustive work, 
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méans the vessels of any of the powers can therapeutic, electric-light, and air and sun] Concrete mixing machine, R. J. Setlentine 


elling how to get heating contracts, how to 4 ' | 886.018 
nstall heating and ventilating apparatus, the | be identified from a considerable distance. The | baths that is probably new and of interest to | OM@°), Squctures, fitting wim te 


vest business methods to be used, with “Tricks | comparisons of the various navies, naval ex-| his readers. During a month's stay at one of | Cony... Dello, «wa machine belting, 
if the Trade” for s se 2g endi S, programmes, ordnance, wharves, | the best-know atoriums } , (D manufacture of, F. Reddaway 
f the Trade” for shop use, rules and data for | penditures, progra th t-known sanatoriums in Germany (Dr. Conveying apparatus, S. Miller 








r. 
stimating radiation and cost and such tables | etc., complete the information which the little | Lahmann’s, at a small place called “Zum Weis-! Conveying mechanism, C. W'. Crosby 





and information as make it an indispensable | book contains. We have had occasion fre-| sen Hirsch,” near the city of Dresden) -he oo Gaaeaaee” the tipping seed, B. G 
, . a 1, or ping seer B ; 
work for everyone interested in steam, hot-| quently to refer te Capt. Weyer’s annuals, and | took various water baths, electric-light and Mease a) pee. : 886, 220 
vater heating, and ventilation. The reputa-|we have no doubt that the present book will | steam baths, and also the air baths twice | Corm husker, 8S. H. Minnis . 886,147 
Corn husking implement, A. C. Baughmar S865 


ion of Mr. King as a heating expert and a| prove in every respect as accurate and as | daily, beginning with them during cold winter | Gorn sheller feed regulator, W. J. Steckel.. 885.881 














wractical writer of the day is sufficient guar- | trustworthy as its predecessors. weather in February, 1907. He became par-| Corn by le for facilitating the tying 
j ‘ ; bend wt, ° . Bly SAG 048 
intee that his work represents the best prac-| wyyrraKker’s ARITHMETIC oF ExectricaL| ticularly impressed with the health-giving | corset attachment. M. F. Risk $86,076 
tice of the present day and is exhaustive in ENGINEERING FOR TECHNICAL STUDENTS qualities of these air baths. In order to make | Cotton. chopper, automotic electric, Pras 
: — , ; — _ % . en F ae Ta z whiny” to ? P . Chkee ere . unier & Thompson. . SS. 179 
ext, diagrams, and illustrations. All techni AND ENGINEERS. Containing 72 Work- them better known in the United States he | gotton picker, I, A. Murchison 2.26 
al matter too dense to be readily understood ed Examples and Exercises. London ; devoted an entire chapter to this novel form | Cotton ‘separator, W. E. Rickey KRG. 240 
by the man of average education has been and New York: The Macmillan Com- of bathing, and included in it some interesting Coupling . ¥ Bei : Rad: 18D 
liminated, and Mr. King has, in a breezy, pany 12mo.; cloth; 139 pages. | illustrations. Coupling head, J. M. Malloy 886,007 
ebaissie sm rat at > P . 80 Be a pees vs . Crucible compounds, manufacturing, CC. Cas 
_ gence A and Se ome Persea ok ne Price, 50 cents. | Recent Cyanipe Practice. Edited by T. OUP. Sin 035533 seen 886,111 
’ > *ipe svstems <¢ ste « y pr, é : -_ P 2.8 ‘rn , a Ren O4T 
pings ance ips ” vm hes a 7 “4 ge Students of electrical engineering usually | A. Rickard. San Francisco: Mining paces Boag - .——~ her. res 
ac , ry rac -vap ne ’ z mn : | . . sher. See *k crusher 
aaa on ie i ae st : va he ' oy . find it very difficult to turn their theoretical | and Scientific Press. 8vo.; cloth; | Cu attachment for shirts and the lke 
‘ rw , *~w accelerated systems - P ‘ * : . > oT 
me. ye « ng , aap acetal > knowledge to account, owing to their un- 338 pages, illustrated. Price, $2. PP hingeable, Bennett & Findlay.. 885.071 
ater circulation, including chapters on up-to- “ape . . ti i : \ Cultivator, W. A, Dewberry.. 885, OS 
date methods of ventilation and the fan or familiarity with the mechanical operations in- A compilation in convenient form wf the Cultivator, J. F. Deal le 886. 190 
7 ; ; volved in the problems they are endeavoring to | series of articles on cyanation appearing in| Current turbo-generator, direct, —D \ 
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Damper regulator, H. M. Browne 


lower system of heating and ventilation. , . . ae Be 
solve. By an assiduous application to the ex- | the Mining and Scientific Press between Janu-| 


TINPLATE WorK. Edited by Paul N. Has- amples contained in this book ‘tthe requisite ary, 1906, and October, 1907. The different 











wn ae With we arg skill may be readily secured. methods used in widely separated localities in| Dental structures, apparatus for forming, J 
anc iagrams. hiladelphia: avi many cases. are. described br the leaders 3 "A. Lentz .. 886,140 
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$3.50. 
Mr. Rickard is the editor of the Mining and j 
Scientific Press and is thoroughly familiar l the. 5 
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he practical articles upon various subjects, 
isually dealing with the mechanical trades, 
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_ s are a > > j vo] svic ‘ » Isp y Pack, ae -8oO . RAG OLS 
ook rhe objects for the manufacture of | @T dc voted to the Mines of Mexico and the Bley ny reel 5. B. eston aes. cas 
vhich directions are given include flower trays, remainder to “Across the San Juan Moun- | United States were Issued — — en holder and buffer, duplex, Lk. P 
‘rms. biscuit c eo kettles. ete ins.’ This results in a separate pagination | Kibbe NET Thee 886,001 
ee Pee ee ee oe poe is re) na pclae ‘whe con & pro f th Week Endi is See, aliretee teen S70 
— " .o - wr ——a . : a4 P ge j or e ee ndin Door hanger, edgewise movable. 8. U. Barr. 885,970 
DETECTION OF —* — » Foon Apt "ten fusely illustrated with half-tone engravings g Door locking mechanism, roundhouse, J. 1 
TS 4 , e Ww . 9 le enatro & @hn 
Ye x: ny Va be so ed “_= NEW | inserted. Many of these illustrations are of mR ght aaa oa 
o ; . ~ Nostran¢ N wage og 5 great interest. The book is very readable. April 28, 1908, Door, revolving, H. W. Dyer RR6.4817 
16mo.; cloth; 84 pages. Price, $1.25. | Draft. automatic force or suction G. 8 
The best and simplest qualitative tests for | WISCONSIN GEOLOGICAL AND NATURAL His-|AND EACH BEARING THAT DATE En ee ; aah aa 
om ” —_ — > y ag, road, F. » a 
all common food adulterants in the form of rory Survey. Road Pamphlets. No. | ; ; _| Drawer, self-closing, V. A. De Caniv ery 
a small book It also contains a brief state- 1. Earth Roads. No. 2. The Earth | [See note at end of list about copies of these patents. } ay gg eupeentes. S. Lake RAD. 0 
— : b : ‘ “Ee P r ‘ = rilling machine, D. A. Moors 85.945 
ment of the adulterants likely to. be found in Road Drag. No. 3. Stone and Gravel $$$ ____ — | Duplex tube, H. Emerson SXN.741 
given food-product and the reason for their Roads. No. 4. Cutouts and Bridges. Account keeping apparatus, individual Ww Dyeing and extracting machine hosiery 
= ; ; . ¢ i |, — 9eps_3 . 8, ; 7 W. figure, C. S. Althouse 885.709 
se. Anybody with a knowledge of chemical Published by the State at Madison, eect ROUND nee ee na os nos aoe vakan wnilins 3. Ramone: sulluce ah 
“eR St : Tis Account keeping devic y * Robinso water. srenareti > indivo-vi ‘ 
omenclature and some familiarity with labora- ; Wis. Frenne Bag hf — “ ae ty ys ini vat ¢ ae 
tory manipulation will find it useful. From the educational standpoint, the four Acetylene generator, R, H, Welles, reissue Educational device. J. W. Bevans.. 886172 
How to Reap PLans. By Charles G. Peker little pamphlets on road-making published by | <ccht aan p > . . Egg opener, D. P. Stevens RNG 206 
d ANS. D3 é S u. ° . = “ % : Aerial apparatus, M. . Sellers...... Opead ‘ner, W : ker é % = 
Fully illustrated. New York: Indus-| ‘¢ State of Wisconsin, mark a big step in| Air compressor, Simpson & Lishman. . Bg ge iithak too” Wee 
trial Public ation Company ; 12mo.: advance. So little is known of this subject, | Air see block, compressed, (C. ¢ dall & Gibson 886,073 
iPle € tpany. « “9 a 1s : ees ona e |) eee ses . ° . 5 Blectric contact shoes, suppo Poy gk. OW 
cloth; 46 pages. Price, 50 cents that tax-payers are too often obliged to bear! pager, carth, J. 8. Park.............. ag 2” ep eeranedieceneten 886,219 
1. : ; ee : ; a heavy burden due to the ignorance of the Autographic register, Schirmer & Stern 886,015 | Electric controller, R. 1. Wright RRh OT 
” able rey ans is ver rte . i ‘ ‘ omobile Trig RH. R22 . i ah : den 7 an 
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885,898 





SS6,156 
885,721 


. 885,911 


&S5, 897 





S85,.781 


886,325 


R86, 305 
SA6,079 


886,291 
S86. 166 
RS6.203 
886.162 


885,961 | 
886,113 
S85,.910 
&85, 892 





R85, 902 
886,272 





886,028 
34,218 





RAO 01 4 
886,231 
R85, 838 


3 





. 886,310 


886.136 
885,794 
RAG O86 





886,267 | 
S85, 890 


885,882 


’ 886,143 


886,165 
886.287 
886,150 
886,177 

12,785 
886,062 


R85. 889 
886,163 





885,908 


RAE 064 





888.106 
885.224 








8X6. i 51 
1 





RS5.906 
RRB 209 
886.318 
885, 809 





886.057 


886.118 
RAG 002 
886,532 
885.718 
R&6,058 


886,013 





> 


885,753 | 


. 886,095 | 
. 886,060 | 


. 886,240 
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| MUNN & CO., 361 Broadway, New York 
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24 #: $1600 











f..0. b. Factory, with five lamps, born and tools 


“NORTHERN 


MOTOR CAR CO., DETROIT 


@ More power, greater refinement 
—is the message of our new 
Catalog. ‘It’s a pleasure 
1) —notacrucifying luxury- 
to owna Northern’’ be 
cause it has the simples 
control and simplest m¢« 
chanism of any car. You ca: 
drive and care for it yow 
self. Write for new Cata 
log—explains its exclusiv: 
advantages in detail. 














ous jabs at the business 
foibles of the day—mak- 
ing it worth reading. Be- 
sides it has a few good 
things about systems, ac- 
counting, etc., that 
worth keeping. 
Nearly 





Burroughs Adding 


Block 89 Detroit, 


“Cheer Up! 


It is a little book of 64 pages —illus- 
trated with 52 lively sketches 
and made readable by an equal 
number of witty and humor- 


make 


75,000 of these 
books have been distributed—you may 
have one, if you mention this paper— 
on a postal card—and mention your line of business. 


Michigan, U. S. A, 
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Be] "*CASTELL” 


Made of the purest phie | 16 de- 
of hardness, 6B icSH 
utmost —— of 


e, permanency —, 
abiney and intensity o 


color. A, W. FABER, 


The Latest and Best A. Ww. FA B E RK. 


theref 
Sold by all stationers and dealers in artists’ materials. 
interested 


DRAWING 
PENCILS 


» ar take the finest point obtainable of 
penet. are least liable to wear, 
‘ore © wore lasting than any others. 

Sample sent « 












receipt of 10 cents in postage stamps. 
49 Dickerson Street, i New Jersey 

















IRACLE 
CONCRETE 


for BUNGALOWS and 
COTTAGES. New Book shows 
Exteriors and Plans. 

We are Largest Manufacturers of 
Concrete Machinery for 
Making Miracle Double Air 
Space Building Blocks, 

wer Pi e, Drain T ile, 
Brick, Sidewa ile 
everything in Concrete. 
You can begin with equipment 
#18 to $50. Protits $5 to $25 a day. 
Our 114-page Book on Concrete, 
500 Iustrations, complete expla- 
nation, for 24c. in stamps—money 
back if not satisfied. Anyway 
send for our 
20 BIG PAGES FREE 
MIRACLE PRESSED STONE CO. 
410 Bennett Bldg., New York 



















Write for My Book (it's Free) 
andsomely illustrated —all 
about habits of fish and 
a scientific Hook that 
will cai 
rte e Freeport Hook 
and-made, snag-proof, 
pa a perfect lure, 
One Dollar, “ paid-or ask 
dealer. Money 
i B i — ~aape 


OND ime call K 21 renport Hook. 
840 ae” Sees 


» have the largest line of New 
and used Motor Cycles, Parts and 
Supplies in the courtry, at the 
lowest prices. Every machine 
guaranteed. We are the largest 
and only exclusive Motorcycle 
House in the world. Send for our 
1908 Catalog. Repairs a specialty. 


Motors and Castings for Air Suips 
Harry R. Geer Co., 851 McLaran Ave., St. Louis, Mo. 





















How to Construct 
An Independent Interrupter 


In SCIENTIFIC AMERICAN SUPPLEMENT. 1615. 
A. Frederick Collins describes fully and clearly with 
the help of good drawings how an independent multiple 
— upter may be constructed for a large induction 
co 


This article should be read in connectivn with 
Unt. ow to Construct a 100-Mile 
Wireless —y Ml. Outfit. 


Each Supplement costs 10 cents; 20 cents for the 
two. Order from your newsdealer or ‘from 





Mobiloil 

is especially 

prepared to meet 

the particular re- 

quirements of every 

make of automobile. 


It comes in 
various grades—a special grade for 
every make of engine. 


MOBILOIL 


is the only perfect automobile lubricant. 
Sold everywhere in barrels 
and cans of varying capa- 
cities. Send for Mobiloil 
booklet which lists every 
make of automobile and 
tells what grade of Mobil- 
oiltouse for each. It’s free. 
Mobiloil manufactured by 


VACUUM OIL CO., 
R ler, 











Detroit 





‘Engine 


Starts without noe hd 
— valves, springs 

ckets. Only 3 movin a. 
All bear- as 












nders and 
pistons 
d. 





ials. Ary sizes 
SEND FOR FREE CATALOG. ready to ship 
COTE ag a WORKS, 
Jefferson Ave., Detroit. Mich 


The Universal Cabinet 


| for Machinists, Electricians, Merchants. 
| For Business Houses and Homes. For 
everyore with many smail articles. It’s 
a systematize> and the most convenient 
article ever possessed. Its substantial 
and well finished drawers are 8x3x 2% 
inches. Three movable rtitions in 
each drawer. Cabinet with 2 drawers. 
85. Cabinet with 0 drawers, 10. 


The American Fixture and Mfg. Co., Troy, Ohio 
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Good Books 





Practical Pointers For 
Patentees 


Containing Valuable Information and Advice on 


An Elucidation of the Best Methods Employed by 
he Most Succtéssful Inventors in Handling 




















— - ea ~~ 
Piano case, player, H. J. Kiefer... 886,133 
Picker. See Cotton picker. is 
Piles, brace for sheet metal, A. I’. Stocker. 886,089 _ AX " ; j 7 ie) 
Pipe fitting, water seal vacuum return, W. oa ai i { : i 4 
E. Tillinghast .............++: . 885,805 : 
| Pipe gripper, W. F. Barron.. 886,171 
Pipe or tube cleaner, E. A. Jablonsky ror 886,217 
Pipe wrench, J. Horst ........- ” — } 
Pipes, heating and bending, W. L. Brown. 
Pistol, Hino & Komuro ......... bs'¢ie 1 
Planter, corn, F, K. Lathrop ...........-- | 
Planter, wireless check row, Seems & > Cophy 
Planters, dropping mechanism for corn, T. | 
Se ern e | 
| Planting machine, potato, J. Si ffert. . 
The Sale of Patents Plates or tablets, apparatus for manufactur- 
ing compound, M. Winkelstroter 
Pliers, ©. F, WGWGP... ccc ‘ 
Their | Plow, T. J. Johnson ...... F ce 
Potato digger, D. Y. & D. B. Hallock... 


Inventions. 
By F. A. CRESEE, I.E. 


144 Pages. Cioth. Price $1.00. 





Mechanical Movements 
Powers, Devices and Appliances 


By GARDNER D. HISCOX, [1.£. 


Large 8vo, 402 Pages, 1649 Illustrations, with De- 
scriptive Text. Price $3.00. 
DICTIONARY of Mechanical Movements, Powers 
Devices and Appliances, embracing an_ illus- 
trated description of the greatest variety of me- 
chanical movements and devices in any language. 


Mechanical Appliances 
[Mechanical Movements and 
Novelties of Construction 


AN Encyclopedia of Mechanical Movements and 
Mechanical Appliances, including many Novel- 
ties of Construction used in the practical operation 
of the Arts, Manufactures, and in Engineering. 
For Engineers, Draughtsmen, Inventors, Patent 
Attorneys, and all others interested in Mechanical 
Operations, 


By GARDNER D. HISCOX, M.E. : 
Being a Supplementary Volume to the Author’s 
Work entitled Mechanical Movements, Powers 
and Devices. Contains {000 Special [Made 
Engravings. 400 Pages. Cloth 
Bound. Price $3.00. 


The above two volumes sold together for 
$5.00 Postpaid. 





Electrician’s Handy Book 
By PROF. T. O’CONOR SLOANE, A.M., E.M., Ph.D. 


Handsomely Bound in Red Leather, with Titles | 
and Edges in Gold. Pocket Book 
Style. Price $3.50. 


A THOROUGHLY practical reference book of 768 

pages, covering the entire field of electricity. 
Contains no useless theory Everything in it is to 
the point and can be easily understood by the stu- 
dent, the practical worker and the everyday work- 
ing electrician, The advanced electrical engineer 
will also receive great benefit from its perusal and 
study. 


Modern American Lathe 
Practice 


By OSCAR E. PERRIGO, M.E. 
Price $2.50 


A COMPLETE book of 400 pages on The Modern 
American Lathe. Its development from the 
r a times up to the present des ; its modern 
form as constructed by up-to-date builders ; its gen- 
-ral and speciai classes of work ; the quantity of its 











output, and its marvelous accuracy 
. . 
Modern Steam Engineering 
in Theory and Practice 
By GARDNER D. HISCOX, M.E. 
Price $3.00 

HIS is a complete and practical work of 487 | 
pages, dealing with the care and management 
of Boilers, Engines, Pumps, Superheated Steam, | 
Refrigerating Machinery, Dynamos, Motors, Eleva- 


tors, Air-Compressors, and all other branches with 
which the modern Engineer must be familiar 

Nearly Two Hundred Questions with their An- 
swers on Steam and Electrical Engineering likely 
to be asked by the Examining Board are included. 
These if studied by you will help you to procure a 
license. It is fully illustrated with detail engrav- 
ings, not to be found elsewhere. 





Punches, Dies and Tools for'| 
Manufacturing in Presses 


By JOSEPH V. WOODWORTH | 


Price $4.00 
PRACTICAL, work of 500 pages fully illustrated | 
4 by nearly 700 engravings, being an encyclopedia | 


of Die Making, Punch Making, Die Sinking, Sheet 
Metal Working and Making of Special Tools, Sub- 
Presses, Devices and Mechanical Combinations for 
Punching, Cutting, Bending, Forming. Piercing, 
Drawing, Compressing and Assembling Sheet Metal 
Parts, and also Articles of other Materials in Ma- 
chine Tools. Two Hundred and Ten Processes are 
clearly described and fully illustrated, 





. 
Modern Plumbing Illustrated 
By R. M. STARBUCK 
Price $4.00 
COMPREHENSIVE and up-to-date work illus- 
4 trating and describing the Drainage and Venti- 


lation of Dwellings, Apartments, and Public Build- 
ings, etc, The very latesteand most approved 
methods in all branches of sanitary installation are 
given, Adopted by the United States Government in 
its sanitary work in Cuba, Porto Rico, and the 
Philippines, and by the principal boards of health 
of the United States and Canada. 300 pages; 55 full- 
page illustrations. 7 


t®” A special circular describing these books sent on 
request. 
te” Any of these books sent prepaid on receipt of price. 
MUNN & CO., 
Publishers, 361 Broadway, New York 
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Switch cord plug, E. L 


means for utili 


R. , 
producing 


M. Wilson 
means for 
ate 
transmission 
M. Dearing 
box, F. Phelps ... 
ssure regulator, J. E. 

press, W. L. Green 


device, 





‘kson & I a 
aldehyde, 


bar, Js 
tocatechuic 

























Smith. 


variable 





zing waste, 


‘motive q J. LL. 








Syringe, urethral, J. H. Hoseason nate des 
Telephone calls, registering. I. Kitsee 

Telephone stand, W. B. Oliver........... 
Telephone system for fire hose, H. Groswith 
Telephone system, toll, E. P. Baird...... 
Temperature, means for using from a dis- 

tance the variations in, J. B. Fournier. 886,201 
Tin plate catcher, BE. L. Cronemeyer...... . 885.729. 
Tire, concave vehicle, A. G. Thomson...... 885,888 
Tire, resilierit vehicle, H. A. Palmer...... 885,860 
Tires, pneumatic and other, H. C. Shear- 

man ..... 6G Shhh ob.n dg eldsee ; 885.796 
Tires, valve for, J. S. Dunn............... 886,316 
Tool, compound, W. H. Grasser........... 886,202 
Tool controlling mechanism, pne umatie, ( 

A Ree eee TP 886,331 
Tool, pneumatic, H. M. Dunlap ............ 885,985 
Toothpick boxing machine, 8S. S. Tainter 886,091 
Tee, WOR, TE. DD. Berra. ooicccccccsacedsc 5,802 






























is always set.. Has three stops and two finders, is carefully made and 


finished, and is so simple that anybody can make good pictures from 
the start. 





No. 2A Brownie 





Made witha No. 2A Brownie—actual size 


The No. 2A BROWNIE 


For pictures 2% x 4% inches. Loads in daylight with Kodak 


Film Cartridges for six or twelve exposures. 
achromatic lens of 5 inch focus and Eastman Rotary Shutter that 


Brownies $1.00 to $12.00 


“The Book of the‘Brownies ”’ free at your 


EASTMAN KODAK CoO. 
362 State St., Rochester, N. Y. 


Has a meniscus 


Price $3.00 


Dealers or by mail. 














Are standard the wide world over. 


MILLERS FALLS ©O., 28 Warren &St., N. Y. 


STAR HACK SAWS 


“BEST” LIGHT 


rtable 100 candle power 

light! veantne only 2 cents per 
week. Makcs and burns its own 
gas. Brighter than electricity 
or acetylene and cheaper than 
kerosene. No Dirt. No Grease. 


No Odor. Over 100 styles. Lighted 
instanly with a match. 


very 
lamp warranted. 

Agents Wanted Everywhere 

THE BEST” LIGHT CO. 

87 E. 5th Street, 

CANTON, OHIO. 








illustrating all tools that we make. 





HIGH SPEED 


o1—_—— 


finder, not 
cylinder, not on 
rating 


you to ‘examine our Ca’ 


7 
rite for it. 
THE FOX REVERSIBLE GASOLINE ENGINE CO. 


213 Front St., South Cincinnati, Newport, 


on the bore and —— of the 
nufacturer’s 
There is a big difference. It will 
talog before buying. 


Ky. 


Ask for catalogue 


FOX MOTORS 


HEAVY DUTY 
ie 








PATENT 


PENDING 






PROTECT YOUR OPERATOR | 
AVOID DAMAGE SUITS 


Let us send you full details of 


THE RACINE 


WOOD SHAPER GUARD 


More work with absolute protection 


from accident. 
Inexpensive—Adjustable. 


FAIR MFG. ©O., Box A, Racine,Wis. 





I 50 0's 2 os . 886.085 
Puff comb, W. 8S. Bee htold .... ae 886.03 
Pulp treating apparatus, A. 8. © aldwell St 
Pump, air lift, O. E. Harris.......... 

Pump, balanced, A. P. Smith 

Pump, centrifugal, R. Salzer 

Pump for oil wells, A. G. Willard 

Pump, pulsating, P. Brush 

Pump, rotary, R. C. Bromley........... 
Pump, variable delivery, R. J. 

Punching bag apparatus, F. Hulsmann.... 
Purse and bag fastener, F. H. Bleyer.... 8 
Rail drilling machine, D. A. Moore....... 
Rail fastener, H. F. Bender 

Rail joint, B. Wolhaupter.......... 

oe see, T, O. BAR sevecéicecccs 
Rail joint, C. G. Skiles..... ‘ : ue 
Rail joint and cross tie, S. Michaels oe 
Rail lock and tie plate, W. N. Reynolds. 
Railway automatic switch iron, street, W. 

K. Reichner .. 7 885,788 
Railway crossing gates automatie, K. Grzes- 

lowski . é 886,32 
Railway danger signaling and telephoning 

apparatus, E. Sughroue............ 886.269 
Railway rail joint, W. H Reel. 885,787 
Railway spreader, J. C. Depew......... ‘ 
Railway tie, concrete, W. H. Pruyn, Jr.... 885,863 
Railway track rails from spreading, appli 

ance to prevent, J. M. De Witt....... § 86,215 
Railway track spacing device, J. Klink- 

SIME 262533 scachoose ts . . 886,134 
Railway wagons ‘and other vehicles, anti- 

friction mechanism for, A. Spencer.... 885,801 
Rake tooth cleaner, H. Tait ........ 886,164 
Razor, safety, G. Tittmann ...... 885,966 | 
Razor, safety, H. Clauss 886,039 | 
Reflector and diffuser, combination | light, 

H. D. McFaddin ............ ; 885,856 
Register hook, W. L. Hamilton : 885,994 
Retort furnace, regenerative, 0. H. Eliel. 885,740 
teverberatory furnace, oil burning, G 

Fraser ... vin cake n RRG6.050 
Rheostat, G. F. Packard ...... 885.782 | 
re, Be Ee, MEE socesccesdcuseesas se 
mnecstat, J. W. Merts ........ 

Ribbozine machine, C. Wiebke.. aap 
Road roller, gasolene, De Wind & Jones.... 
Road working machine. W. B. Brothers... 
Rock crusher, J. G. Brown 

Rotary machine, P. J. Darlington... 
Rotary motor, P. J. Darlington - 

Safe deposit boxes, cover for, 8 | w 

a re eee 7 eal 
Sash lock, W. G. Allen ........ 

Sash lock, window, J. Rumery 

Saw, J. Dowling é 

Saw, crosscut, G. M. Howatson 

Saw, metal cutting, W. H. Lucas 

Saw, power miter, A. A. Hillback 

Sawing machine, G. Binder... . 

Sawing machine, wood; A. L. Evrett 

Sawing machines, carriage feed for, G 
sinder ¢ : 

Sea ffold, adjus sts able, M. Russell... 

Scale bearing support, W. F. Stimpson. . 

Screen. See Grain screen 

Scrubbing machine. J. D. Metcalf 

Seal fastening. T. FE. Murray..... 

Seal. pail, J. W. Nichols ; som 

Sealing vessels, means for, J. A. Hicks 

Seam closer, A. F. Houck haan 

Seat, F. H. Cullen 

Seed huller, cotton, Z. T. Job.. 

Seed separator, F. G. Lyman 

Self-feeding device, I. G. Berry...... 

Serving apparatus. C. N. Hooper.. 

Sewing machine shuttle. C. F. Zangzig 

Sewing machine thread cutting mochauia sm, 

+. S. Gatchell .» 2 J 885.990 
Sewing machine welting attachment, W. 

Wilson he ohare ee CO 
Shackle, G. C. Kenyon ...... she --« 986,192 
Shade adjuster and sash operator, combined, 

R. Huitt / 886,216 
Shade and curtain fixture. W. R. Evans.... 885,{ 
Shearing machine als RSH. 
Shearing machine " sheep, T. Grace 885,991 
Shears, pivot screw for, J. W. Filetz 886,197 
Shock lifter, A. N. Hadley 3 .. 886.122 
Shocker, R. Woods m ; . BRI RZ 

|} Shoe shank, H. Brennan ae R86 
Shoes, spring retainer for sliding. O. C 

Little ‘ 886.201 
Slide frame construc aa 0. 8S. Pulliam 886.071 
Sieve adjuster, J. Keith 885.929 
sign, illuminated, w tooth ere 885.831 
Signal apparatus, busy, C. J. Erickson 885.915 
Skeins, apparatus for lustering, D. Ashley. 885.968 
Skirt marker, R. Sideman.... sneees 885,876 
Smelting converter and forehearth, R. Bag 

galey, et al ; rh oF -+e.+ 886.020 
Smoke consuming furnace, C. Phelps.. 885.9% 
Smokeless furnace, C. J. Oberg...... 

Snap hook, W. C. Stiles ...... 

Soap materials to powder, appars itus for re 

| ducing. W. B. Allbright .. 

Spark gap apparatus, W. W. Massie 

Splice bar, G \ Santa.... se 
Stanchion, cattle, L I eee 
Steam meter, C. EF. f ‘ 
Steam regenerator, exhaus t. Drs iper & 

Curtiss ° ° . eee 
Steam superhe ater a ee "Stern... panned 
Steering rod connection, J. F. Skirrow . 
Stenciling machine, A. J. Smith. = eee 
Seorectyye, WM. A, MENG .oi:cos0cs sc dskdes ' 
Stone, hardening artificial, Shwanenbe rg & 

SE. 00-04 2400008 cal § 

Stone. manufacture of artificial, J. C. Hen 
derson .... ‘ ; »” 

Stop motion, A. G Shideed eer ery 

Stovepipe connector for nesting pipes, H 

Ditchburn es bok Seve , 
Strainer for steep tz inks, W H. Prinz 
Straw or feed entter, Krase & Grimm.. 

Street cleaner, J. W. Smith ...... as 
—— burners, feeding device for, A. Trom- 
b ee . eee ee ee “* . 

Supporting device, E Norton. 
Surveyor’s stake, T. Jose nhans 
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We hav 


e just issued a new 


112-page catalogue of re- 
cently published Scientific 
and Mechanical Books, 
which we will mail free to 
any address on application. 


MUNN & COMPANY 
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FoR FARM AND SHOP WORK. 
without cranking ; 
gears. Burns Alcohol, 
and Gasoline. All sizesin st 
2 to 20 horse-power. 
connecting rods. Anti-frictior 


Shredders Grist Mills, 
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Kerosene 


Steel 


bearings; no vibration. Write 
for free catalog. 
Run Separators, Corn 
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der Models for 198 now ready 
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Award, National Endurance 
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Detroit Engine Works, 127 Bellevue Ave., Detroit, Mich,, USA 
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fully illustrated 
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HOME MADE DYNAMOS. 
AMERICAN SUPPLEMENTS 16] and 600. 
tain excellent articles with full drawings. 

PLATING DYNAMOs. 

SUPPLEMENTS 720 

scribe their construction so clearly that any 
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DYNAMO AND MOTOR COMBINED. 
Fully described and illustrated i 
AMERICAN SUPPLEMENTS 844 
The machines can be run either as dynamoe 


ELECTRICAL MOTORS. 


SCIENTIFIC 


SUPPLEMENTS 759, 761, 767, 641. 


Price 10 Cents each, by mail 
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BUSINESS OPPORTUNITIES. 


1 construction 


WA NTE D.—High clase firm dealing ir 
and contr . ipplies to represent us in New York 
in dump Vagons and carts For particulars address 
The Tiffin Wagon ¢ Tiffin, Obio 


No, 8502.— Wanted an aluminum weldirg 

















PATTERN Lt r rE RS ND FIGURES (White Metal 
1 Brass r us r castings Large va- 
riety, prom for catalo H. W 
Kt nt& &s 
inquiry Ne. metal and glass awn 
mat xport t 
VE HAVE A LARGE FACTORY and are looking 
ng to manufacture Prefer to buy an establish 
ed business a 4 reasonabl rice Louis Rastetter & [| 
Sons, Fort Wayne, Ir 
Inquiry Ne. 8594.—Wante spring suitable for 
oping r 
UXILIARY CAR St cnnecting to side seats 
N more standing uy for all N. Joergensen, 
"Paterson Ave., W. Hoboken, N. J 
Spestey No $595.—Wanted small plant for manu 
fa ing | hominy, horseradish and Saratoga chips. 
BANK DEPOSIT VAULT at your home. Fireproof 
Lba., 3 Diam 4xiix? cb #16 lreasurvy ek 
Joergensen, 523 Paterson Avé V. Hoboken, N. J 


Wante yuy printed pillow 


siry No. S596. 


s0fa piliows 











PEAT DIGGING MACHINE Daily capacity 000 
cubic feet in cubes Pri $ lilustrated description 
free \i w us! re vriquette machinery 
Julius Bor gsbridge, N. Y. City 

inquiry Ne. S59Y.—Wanted to buy an alcohol 

rn eat a bot water systen 


HELP WANTED. 


OPPORTE NITIES. .00 POSITIONS FOR SALES, 
Offices erica 1 Technical men. Salaries #600 to 
$5100) r rmation free welve offices Write today, 
Hiapzoods Broadway, N. ¥ 

inquiry Ne, S59S8,— Wanted to buy water turbines 

WANTE D - Mar Must be willing to learn and cap 
able acting as our local representative No canvass 
in it Good imnmeome assured Nat'l - 
Operative Realty ¢ »., Dept. F F.. Washington, D 

99,—Wanted to buy a 12-inch cop- 


Inquiry 
1 


e imder 


No. S5 
ead 





AERONAUTICS. 
INSTRUCTION Three courses; Balloons, Dirigibles, 
Aviation d by Lieut. ¢ Espitailler. French 
Arm Cat International School of Aeronaut 
3,2 East t, New York 
Inquiry anted to buy large quanti 


Ne. 8600.-—W 
i mangie r ler blocks 


ties of woode 














MALLET, S, Spherical Jalloons and Dirigibies 
Chauvicre. Ps Aeroplanes, Helicopteres Antot 
tre Aviation Motors. | naution Scientitic In- 
‘truments gent A.C ) Fast 29th St 

Inquiry Ne. S601.—Wanted an incandescent lamp 
burfier for kerosene | pe 


AGENTS WANTED. 


AGE NTS w ANTED n every county to sell the Trans 
tu 


par Poeket Koife. Good commission paid 
Wr 87 to 890 per mont in be made. Write for 
terms Novelty Cutciery Co.. No. 2 Bar St., Canton, O 
Inquiry Ne. S602.— Wanted to buy machinery and 
mat Is for Incandescent gas mantle manufacture 


PARTNERS WANTED. 











WANT PARTNER to patent abroad Rotary Exca- 

: that will load on cars 10 to 20 yards of dirt a 
mi e Address Chas. BE. Wyman, Pekin, Ind 

lueuiry Ne. §603.-— Wanted to buy paper which 
mitates wood 

BOOKS AND MAGAZINES. 

BULLD MISSION FURNITURE Send 20 cents for 
three designa of asily made pieces of furniture for 
ba il] directions for making and 
pe v4 et r Peon ture can be made by anyone 
wi can hand! 1 saw List of books on b me handi- 
craf fr (sk r free sainple copy of ectriciar 
md Mechanic. fir illustrated magazire written in 
t ilar st levoted t alickinds of mechanical work 
Sampson Publish e ¢ pany, 1151 Beacon Building, 
B Mas 

Inquiry No. S6O04,.—Wanted names of manufac 
turers horse clipping machines 

GRE-SOLVENT. 

GRE-SOLVENT instan lesolves Machine-grease, 
Pa Ink, et rom hands Beneticial to skin Sells 

k if to every mechant Agents wanted. Big 

rotits t e 38 le. Deo it Ww Utility Co., 46 W 
4 t N ‘ ty 

Inquiry Ne. SGO@5. Wanted manufacturer of 
cas e tanks f gasoline flatirons. Size 4 x 24 inches 
rhe t ke ha pur rass sides and cast brass tops 

HOUSEHOLD NEEDS. 

BUTCHI R'S BOSTON POLISH is the best finish made 
for floor i terior woodwork Not brittle; will not 

ra ri like shellac or varnish Send for free 
t I by dealers in Paints, Hardware and 
House Furnis “s The Suteber Polish Co., 356 At- 
nt \venu Boaton, Mas 


Wan 





Inquiry No. S60 
indir bine for 








ma ow fabric bias binding 
BUNGALOWS. 
rut MAY NUMPER Americar Homes and 
Garden t hotegraphs and plaus of big and | 
tle ecostiv and ¥ ' bungalows, as well as / 
( s on tl 1 shing ungalows Double num- 
ver Price, & nts Order from your newsdealer or 
from Mu * Co., 41 Broadway, New York City 
inquiry No. S607.—Wanted t buy an electric 
rcubator 
inquiry No. SGOS,—Wanted to buy Broom ma- 
thinery. Broeog orn, Broom handles 
Inquiry Ne. S608. - Wanted to buy an automatic | 
vn controlled machir for vending root beer. et« | 
Inquiry Ne. 8816. Wanted addresses of manu- 


facturers of collapsible tube machinery. 


ted to buy a cutting and | 


Inquiry Ne. S611,.—Wanted to buy springs for 


light power purposes 


Inquiry No. 8612.—Wanted to secure locomotives 
propelled by vapor engines 


Inquiry Ne. 8613.—Wanted to buy smoke con- 
sumers for house heaters 

Inquiry No. 8614.—Wanted to buy pear! button 
machinery 

Inquiry No. 8615.—Wanted to buy a machine for 


breaking the hull of the almond nut without breaking 


the fruit. 


Inquiry Ne. 8616.—Wanted to buy for export to 


Porto Rico perforated metai shelving 


Inquiry No. S617. Wanted to buy for export to 
Porto Rico complete baking plant for 1,000 loaves daily. 


_tnaniry No. SGLS,. 
rto Rico elevator or 
c apes ity one ton 
Inquiry No. S619,.—Wanted to buy for export to 
Porto Rico refrigerating machine. cooling rooms, 10x12, 
7x10, bar cooling box. Wanted compiete with motor. 


Wanted to buy for export to 
lift worked by hand or motor, 





Inquiry Ne. S620.—Wanted to buy aluminium 
cans 
Inquiry No. 8621.—Wanted to purchase coal bri- 





quetting machinery 
Inquiry No. S622. 
engines and supplies, 


Inquiry No. S623. 
ing stoves with battery 


Wanted to buy automobile 


Wanted to buy electric cook- 


attached 


Wanted to buy portable rivet 


Inquiry No. S624. 





Wanted to buy smal! sized 
aiso leaf springs for experimental work. 
Wanted to buy lacquered and 
steel for sign making, a!so paraffining out- | 
presses for wood signs and sheet rubber. 


ry Ne. 6: a 
a ) 


airy 
channe! iroa 





Wanted to buy an alternating 


or smaller. 

















current genex D V. capacity, 

Inquiry No. S628.—Wanted to buy paving block 
machines for use with partly fluid substances 

Inquiry Noe. S629.— Wanted te buy rubber spe-| 

alties and coiled brass springs 

Inquiry No. §$630.—Wanted addresses of leading | 
novelty manufacturers 

Inquiry No. S631.—Wanted to buy fruit evapor-| 
ators | 

Inquiry No. S632.— Wanted to buy machine for 
perforating music rolls. 

Inquiry No. 8633.— Wanted to buy show cases 

| 

Inat - §$634.—Wanted to buy brass, bronze | 
and cn 1 novelties > 

Inquiry Ne. 8635.—Wanted to buy mica chim- 
neys and smoke tops 

Inquiry No. S636.—Wanted to buy household 


brushes 


No. 8637.—W 


unted to buy 








Inquiry lawn mower 
grinders 

Ine ry No. S638.—Wanted to purchase mica or} 
porcelain insulation 


Inquiry Noe. 8639.—Wants stencils for decorative | 
borders such us are used around half tones. 
Inquiry No. S640.—Wanted to buy alcohol lamps | 


for lighting purposes 


Inquiry Ne. S641. 
gas burner 


Wanted to buy a self-lighting 





Inquiry No. S642.- Wanted t 
motor inspection car standard gage 


Inquiry No. S613. 
machines 


buy a gasoline 





Wanted to buy eoncrete post 


Inquiry Ne. 8644.— Wanted sddress of glass tube! 


manufacturer who does bending. 
Inquiry No. 8645.—Wanted to buy parts for| 

curling irons. | 
Inquiry No. §646.—Wanted to buy cheap small 

motor from 4% to 1 horse power, single phase 60 cycle, 


voits 


Inquiry No. S647.—‘Vanted to 
8 inches pointed at both ends 


Inquiry No. S648. Wanted to 
saw mill using lumber waste for fuel 
facturer preterred to save freicht 

Inquiry ie S649. 

lul 


ble cel 


buy steel hat pins | 


buy small steam 
Western manu- | 


Wanted to buy non-inflamma- 





Inquiry No. 8650.—Wanted to 


machinery 


Inquiry No. 8651. 
making gas from oil. 


Inquiry No. S652.— Wanted 
turers of drop forged wrenches 


buy file cutting 


Wanted to buy apparatus for 


address of manufac- 





nquiry Noe. S653.— Wanted addresses of dealers 
in sheet steel, New York City preterred 

Inquiry No. S654.—Wanted addresses of case- 
hardeners in New York. 








iry No. S655. 
rele mud guards 


Ine Wanted to 


1 
motor ¢ 


Y pl y Ne o. S656. 
+18. 


buy 





Wanted to buy parts of models 


and gez ie 

coniaien No. 8S657.—Wanted to buy a small water 
motor 

Inquiry No. §$658.— Wanted to buy cooking stoves 





1 
and lamps using denatured alcohol as fuel 


Inquiry No. 8659.—Wanted to bus 
cobs in large quantities. 
Inquiry No. S660. 
ing machinery 
Inquiry Ne. S661. 
me shine cutlery 


Inquiry No. S662. 


ground corn 


Wanted to buy cre 





Wanted to buy machinery 





Wanted to buy small 





for drawing thread from cotton and machine for mak 
ing lozenges 

Inquiry No. S663.—Wanted to buy file cutting 
machines, 

Inquiry No. S664.— Wanted to buy game boards 

Inquiry No. S665.—Wanted to buy comb making 
machinery 

Inquiry No. S666.— Wanted to bry screw making 


machinery 

Ineuiry Ne. S667.-War 
pen machine 

Inquiry No S668. 
washing machine 

Inquiry So. S669. 
ma g rifle barrels 
ry No. 8670.--Wanted to buy a low-cost or 
-hand lathe to be operated by foot power. 


ted to buy needle, pin and 


Wanted to buy water power 


Wanted to buy machinery for 

















How to Build a 5 H.P. 
(Gias Engine at Home 


In SCIENTIFIC 








AMERICAN SUPPLEMENTS 


1641 and 1642, E. F. Lake describes simply 
and thoroughly how a five horse power 
gas engine can be built at home Com- 


plete working drawings are published, 
Price 


two Supplements, 20cents, 


with exact dimensions of each part. 
for the 
from 


by mail 
Order 











‘rom | MUNN & COMPANY 
Publishers 
364 Broadway, New York 


newsdealer or from 























leather for 


sole mak- 


for 


machine | 





Track drill, D. A. Moore .......-esees: 
Track hanger, overhead, Tolton 
Track tamping implement, Hart 





slectric al 
Ames 





establis 
with 





Trains, means for 
communication 


hing 


moving, J. S886, 169 


Transformers, coil support for electric, H. 
Cc. Soule SSD, S00 
Transformers, cooling system for a € 
Randall ‘ a 
Traveling case, W’. Mable... 
ay, sectional, J. E. Norris 





but developing as much 





1 roiley harp, P. C. Bliven 
Trolley pole head, Mott & Koenig power as other motors rated 
Trolley wheel, '. Neighbour pony on 4 H.P. Bore 3% inch; 
Truck, S. A. 6,2 L ° j 
Staak aan Whrte 885818 stroke 334 inch; turning a 
Tube cutter, hns . .. 886,298 } 12-inch propeller, 7 pitch, 
Tuning coil and condenser, combine Ww. e 200 to 800 revolutions a 
. , ee a pg minute. Weight 50 pounds 
urn able, 3S, villot . . ° . S80, S42. 
Type and type bars, manufacture of, F Rehability, strength, sim- 
H. Richards ? . plicity, power and dura- 
Type bars manufacture of, F H Rich bility. Only four mova- 
- ards ergs xe, a eee! ble parts. Exclusive 
ype makng mechanism, icharas i. 
[Typewriters and type setting machines float feed carburet 
llabie keyboard for, H. G, McCool ™ _ No valves, 
Typewriting machine, C. J jond springs, tnggers, 
rypewriting machine, A. T. Brown cams, gears, gaskets, 
fypewriting machine, M. H. Flynn ” eh: x 
Typewriting machine, ( S. Labofish.... nor packing equiing 
rypes and lines of type, apparatus for mak Rear attention. All bearings 
ing, F. H. Richards ee eseens View ze bushed. Crank 
rypes and lines of type, mechanism for haf hardened and eat Cylinder, piston and rings 





making, F. H. Richards 


ground. Spun copper water jacket. Pumps from bilge 





Umbrella, C. H. Hill ~ 

Umbrella, W. B. Thines and sea-cock. The one sure=to=be satisfactory 
Umbrella, G. W. Rugg ‘35 | Motor for Launches, Canoes, Rowboats, Dories and 
ne aga ; i. H — Ebrlich wr Dingheys. We devote all our skill and thought on this 
Valve. EB. H. Howard ...... one Motor. It is a little whirlwind for power; the 
Valve, balance throttle, S. J. Davis biggest motor value and satisfaction in the world. 
— + pneumatic °. F. Dohring Every one fully tested and guaranteed for two years. 
* tein ang oe F "Tascton 886.002 Price, Motor complete for installation, $50. Imme- 
Valve. water ) reversing, J tarnes 886,285 diate delivery. Write for catalog and address of 











Vehicle curtains removable support for, nearest agent. 

Koiner & Botteese ‘ 886,222 = 
Vehicle, motor, W Wainwright.... 886,098 | Thrall-FishbacKk Motor Co. 
Vehicle, power driv Simpson & Park 886,082 5 
Vehicle suspension G. Handy.. 885.845 47 Fort Street East, Detroit, Mich., U.S.A. 
Velocipede driving ur t. J. A. Delacroix 885,982 | 








Vending machine, T A 

















































Steele «és R&85.965 | 
Vessel raising device, Downer & Simpson S86, 194 
Voltage system of distribution, weneedee B 
Franke nfiels 1 886,049 
machine, W. ii, Dana... 686,081, 880-314 HOPKINS & ALLEN 
machines, label holder for, W. 3 | Triple Action 
Lausterer 886,061 . 
Wagon brake, ler Safety Police Revolver 
iis ra De ‘ 
Wasbboiler, M. A. Morton 32 or 38 Calibre 
Washer See Gas washer 
Washing machine, Ff toberts | 
Washing machine M \ Patter ; } 
Washing machine, clothes, L. M Adams 886,168 | * — 
Wateh barrel, L. A. Faller 886.196 The Kind 7 
Watch guard. H. N. Bolton 885,975 Policemen Rs 
Water, apparatus for the chemical treat 
ment of, A. Potter . 886.068 Carry. 
Water elevator, H. M. Lambert 885,931 “ 
Water heater, automatic, G. S. Walker. S86, 100 Not * made 
Water softening apparatus, K. W. Bartlett 885,828 safe, but 
Wattmeter testing apparatus, O. A. Knopp. 886,155 : 
Wave power utilizing apparatus, T. Willians 886,104 built safe. 
Weed destroyer, ¢ P. Anderson S85, 825 ° ° 
Weft units, mechanism for replacing, A Basic Prin- 
C. Hough ‘ : i mak 
Weft units, replacing, A. C. Hough } ciples Ye 
bale and bagging machine, grain, M it Safer and 
Javis ; ° 885.841 
Well packer, oil, A. Collingwood.. Better than 
Wells, app aratus for forcing fluid from, J any other. 
Wells, casing head for oil, R. F. Hadley Can be seen at any good Sporting 
Welt beater, D. H. Hadsell Goods or Hardware Store. 
Wheel rim, motor car, Smith & Gorton 
Wheel rim, vehicle, E. C. Shaw OUR GUN GUIDE AND CATA. 
Windmill regulator, L. S. Hagerman LOG for 1908 tells all about and 
Window catch, swinging. P toggio describes our full line of arms. 
Window screen, C. M, Conklin : Send for it—it is free. 
Window screen and making the same, ¢ 
eine Conklin 885,725 The Hopkins & Allen Arms Co. 
e ree 31 . 
Wire stretcher, A gue R86.020 138 Franklin St., Norwich, Conn. 
Wire stretcher and splicer, H F. Bone 
steele 
Wood shaving machine, H. W. Sell ois 
Wrench, Sohn & Miller 
Ey 16 Ft. Steel Launch with 
Wrench, Hestand & Remas 
Yoke, neck M A. Christensor 7 
- : ; 18-21-25 foot launches at proportion 
ate a. ae hes fitted with 
TITANS two-cycle reversing engines with speed 
DESIGNS controlling lever; simplest engine made: 
Bae t as SStertne _—_— starts without cranking. has only 3 moving 
ag Remiie cap, tering & Fullet ARG parts. Steel rowboats, Fin, All boats fitted 
Brooch pin, H. W. Fishel - 19,218, with water-tight compartments; cannot sink. 
Electroller cluster, J. W. Thomas need no boat house. We are the largest manu- 
Fabric, pile, F. H. Walker facturers of pleasure boats in 
Lamp shade, F. S. Verbeck . Orders filled the day 
Lavatory pedestal. E. C. Stover y are received. We sell direct t 
Locket, S. A. Keller user, cutting out all middlemen’s 
Pistol handle, F. C. Nichols protits. Free catalogue. 
Spark plug, W. Diebel 7 rns . .awW Ee " 
Spoon, fork, or similar article. S. R. Jacobs. 3§ . — . MICHIGAN STEEL BOAT 0. 
Spoons, forks, or similar articles, handle for 1232 Jefferson Ave., Detroit, Michigan 
d E. Straker, Jr , 
Vehicles, radiator frame for motor, R. Huff 





TRADE MARKS 


certain, 


Do You Appreciate 


Absolute Reliability and Easy Starting ? 


Agricultural machinery, 
Manufacturing Co 
Ale, Springfield Breweries 


tateman 
f 





Ale, ginger, W. L. Dell heim 
Ale, ginger, W. T. Wagner's . “ . P P 
automobile. carriage and springs, Our 1908 Models will contain 












setteein ase mivetina ye A&A more real motor value than 
Beer, J. Buehler : has ever before been 
I r injectors, steam, Penberthy Injector 2 2 é 

Co Pics nena x, ’ incorporated in one 
toot and shoe polish, F. A. Secore - 
toots and shoes, leather, W. L. Douglas f \ small motor. 


Shoe Co 
Som They are made es- 
J pecially for the man 


who wants the best. 


CUSHMAN MOTOR COMPANY 
2026 N. St., Lincoln, Neb., U. S. A. 


leather and canvas, 





leather, Parker 


Holmes & 


Co 

Candies, Davies-Williams Co 
Candies, J. G. Smith ‘ 
Candies, National Candy Co. 
Candy, H surnet 
‘ 
( 


andy, Lipps-Murbach Co. of Baltimore City 














indy, Manufacturing Company of America, 
68.750, 

Canned fruits and vegetables turt Olney Would You “Make the Round 
Canning Co o “ e 
Canned fruits and vegetables, A. J Wen Trip’ Without Uncertainty? 

ham'’s Sons : 68,790 : 
Cement for filling fissures in metals, Liebert Investigate the 
& Meyerhof . 68,804 - 
Cement, Portland terkshire White Portland dreth 
Cement Co . 68,795 . 
Chocolates and candies, Stuyvesant Chocolate M M t 
Co : 68.75? arine ovors 
Cigarettes, Philip Morris & Co.. R 68,784 y 
Cigarettes, Societe rend Le Khedive, We ase ready to 
68.787, 68,788 se saad 
Clothing certain, Daimler-Motoren-Gesell SHOW YOU 
schaft ; 68,842 Send for valuable facts 
Coal, St. Louis, Rocky Mountain & Pacific about Marine Motors. 
Co . . 68,714 - 
Coal and coke, St. Louis, Recky Mountain & THE HILDRETH MFG. CO. 
Pacific Co 68,713 703 Shend. Mich., U.S.A 
Coffee, roasted, E. J. Gillies & Co ‘ 68763 sheridan, Lansing, Mich., U.S./ 
Coke, St. Louis, Rocky Mountain & Pacific es oe 
Co mee 68,715 
Collars and cams, waterproof, Cagtenl Collar 
& Cuff C ota, ent 68,841 ll i in ep 0C ies 
Cutlery, certain, Moore & Handle y ‘Hardw are 
Co 


like wild- 











| 4 s 
Dec anters, refrigers ating, A. E. Frantz. ; New Book a0 ; 07 ny Hit of the 
I ental engines, instruments, materials, ete day. Contains 100 views of ranch and farm scenes, gov- 
S. White Dental Mfg. Co.. i8,845 | ernment lafd and mining laws, correct Colorado map, 
7 tools, certain, Sechwabacher Hardware etc. Describes cowboy life. Tells how to succeed. 

0 ib necaawdebbesacibhces ‘ 68,73 2e 
leg substitute, W. F. ‘Bberie . 68.774, 68.775 Special Offer ! Pa Ryn En she, fora fail 
Electric switches, Aato- Safety Electric year’s subscription to -~ big western monthly farm 
_ Switch Co 68,816 | and family magazine. Clubs of 3 and 3 books #1.00, 
Electrical apparatus and machines, Daimler 5 for 3150. Stampstaken. Address 

Motoren-Gesellschaft ...............0. 68,828 


Rocky Mountain Farm Magazine, Station 3, Denver, Colo. 
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May 9, 1908. 


Scientific American 




















‘The Holsman Automobile 


SIX 
YEARS 
OF 







1907 Sales Over $600,000.00 


T# E STANDARD of high-wheeled automobiles 
and the pioneer of this type. ‘he only high- 
wheeled automobile manufactured that has @ 
record in a public contest—and Holsman records 
date back to 1902. Every part of every machine 
guaranteed. 


Repairs Average Under $3.00 per Month 


High wheels allow solid rubber tires to be used 
without affecting riding qualities, and this in- 
sures “going the journey.” A _ bl: acksmith or 


wagonmaker can make all ordinary repairs. 


Splendid hill-climbing power. Send for complete 


free illustrated catalogue. 
The Oldest and Largest Manufacturers of 
Carriage Automobiles in the Worid 


THE HOLSMAN AUTOMOBILE CO. 


Room 489 Monadnock Block, Chicago, III,, U.S.A. 


| Engine drums, hoisting, Hayward Co. .68,764, 








kter Hs RRS RF OR 6 RE 38,822 . P 
Lampe, sivetthd, tabuasccent, St, Mary's In- ae Simple Filtration Does Not Kill Typhoid Germs 
candescent EO: Ce. cen deen ce 68,823, 68,824 


‘estiomeatinaaee ee "exe | Blectrical Filtration Does! 














meme Knowledge a Y 








EFFICIENT POWERS 


THAT ARE ADAPTED TO THE USES 
OF ALL CLASSES OF MECHANICS 





€. GASOLINE ENGINES 


b ug, simple lines, Accessibility of parts, perfect 
t ynomy are distinguishing features. These 
. H. C. engines unexcelled general purpose 


or factory use. They will 





fall rated horse power because they are teste 


tory test. 
Verticals in 2 and 3-horse power. 


Horizontals (Portable and Stationary) in 4, 6,8, 10, 12, 15 and 


horse power. 
Air Cooled Engin+s in 1-horse power. 


Home Office for catalogs and particulars. 


INTERNATIONAL a, COMPANY OF AMERICA 


(ine 
15 Harvester Ruilding, Chieago, I, 





Iwavs develop 
at the factory 
are not sent out until they deliver a large per cent in excess of 
rrating. Minimum fuel consumption is also insured by this 





cks carried by {. H. C. local agents Call on them or write 








n ““SEXOLOGY.” 


(Illustrated) 





It contains in one volume ; 


Knowledge a Young Man Should Have. 
rg Husband Sh« mld Have. 







Knowledge a F 
Knowledge a Fs Impart to His Son. 
Medical Kn« vo lodgn re > odes and Should Have. 
Knowledge a Young Woman Should Have. 
Knowledge a Yo ng Wife Should Have. 
Knowlede a Mother Should Have 
Knowledge a Mother Should Impart to Her Daughter. 
Medical Knowledge a Wife Should Have. 





“Sexology” is endorsed, and is in the libraries of the heads 
ut government, aud the most eminent physicians, preachers, 


fessors and Jawyers throughout the country. 
Rich Cloth Binding. Fall Gold Stamp. 
Illustrated, #2.00 


Write for “Other People’s Opinions” and Table of Contents. 


PURITAN PUB. CO., 


[GNORANCE of the laws of self and 

sex will not excuse infraction of Na- 
ture’s decree. The knowledge vital toa 
happy successful life has been collected 


| Tackle blocks and sheaves, Western Block 
Thread and spool and sewing cotton, Ameri- 
| Thread, spool and sewing cotton, and knitting 


| yarns, American Thread Co.........- . 68,794 . CO., 899 Clinton St., Milwaukee, Wis. 
Thread, spool, sewing, knitting, and em- BUSINESS. 


| Tickets, pin, A. Kimball Co.... 


ABook for Every Home 


By William H. Walling, A.M., M.D. 


Dept. 174, PHILA., PA. 

















GAS 


£~» Rowboat®20 


20 Different Designs 


Can ship immediately in any quantit 
Need No Boat House. Never Lea 





Rust, Check, Crack or Rot. Every boat 
has water-tight compartment, so cannot 
sink. Write for FREE Litustrated Cata- 
logue and Special Prices. 


Michigan Steel Beat Co., 126 Bellevue Ave., Detroit, Mieh, 





60 YEARS’ 
EXPERIENCE 









Trave Marks 
DesiGns 
Copyricuts &c. 
Anyone sending a sketch and Geseription may 
quick!y ascertain our opinion free w ether an 
invention is probably mri Ce 
tions strictly confidentia! K on Patents 
sent free. Oldest agency “for MDBUOR < patents. 
austen taken t rough Munn & Co. receive 
ial notice, without charge, in the 


"Scientific American, 









A handsomely? illustrated weekly. Largest cir. 
enlation of any scientific journal, Terms, $3 a 


MUNI & Co, 2212-6 New York 


25 F St., Washington, 


ENGINE DETAILS.—A VALUA- 
e and fully illustrated article on this subject is con- 
tained in SUPPLEMENT No. 1292. Price 10 cents, 
sale by Munn & Co. and all newsdealers. 





} address Munn & Co., 361 Broadway, New York. 








Electrical apparatus and machines, certain, 
Manhattan Electrical Supply Co......... 






Marked improvements have been recently made in the manvfacture of Steain 
and Water Packings—preventing leaks, increasing durability. Engineers will be 


interested in these three improved packings: 


Red Breast Packing 


A Standard Red Sheet Packing 












Fishing lines, William Shakespeare Jr. Co.. 
Flavoring and coating, certain food, J. M. 
OPT Re ee eee 
Flavoring for beverages, H. A. Seyd. .68,735, 
Flour, wheat, Columbia Flouring Mills Co... 
Flour, wheat, Stanard-Tilton Milling Co..... 

Flour, wheat, W. H, Stokes Milling Co., 
68, 808, 68,812 







68, 807 


Flour, wheat, W. J. Jennison Co............ 68,813 ee © 
Foods, certain, Schmull & Co.............-. 68,786 | d A b ft P k 
Frais Sad veecailen, “tai Gila“ Sajyen-Ree sbestos Packing 
a. SRA OR rer tree ee ry 68,779 > > . »r-heated Ste 
Fruits, dried and evaporated, Griffin & eee eeereae ane Gapee-Rented Steam 
GS OR aj v0 60 nas wet o5.00Jeewa ben ee 68,778 | 


Mercer Packing : 


Graphite and Rubber, Semi-Vulcanized 


or hermetically sealed, Griffin & Skelley | 

PCO T TCE eT ee 68,776, 68,777 
Furattnte and metal polish, S. W. Bonsall.. 68,706 | 
Garment and hose supporters and arm bands, 

» Be eee Gt OM. Se. ccc cwebiteses ie 
Gelatin, S. Laprevote & Co......-... 38,7! 
Glassware, certain, Gill Brothers Co....... 
Heir nets and rolls, Moritz Kalmus & Neffen 
Hose supporters, Warner Bros, Co......... 
Hydraulic jacks, R. Dudgeon ..........+++- 68,761 | 
Insulating materials for electrical purposes, j 

Rhadoonit-Werke Gesellschaft mit besch- 


: Send for circulars and samples. Manufactured by 
MERCER RUBBER COMPANY, Hamilton Square, N. J 
(This 


68, 836 





is the factory which was so ably described in this magazine of October St! 











Liquid, certain aromatic, W. A. Hinckle.... 68,745 
Lotion and toilet cream, skin, F. C. Fowler. 68,744 


Lubricants, E. G. Acheson .....:.... 68,738, 68,739 As Proved by City Water Expert and Other 

















subricants and lubricating aterial, F. V. * sa: 
fn. ae Prominent Authorities 
Meats and lard, J. Hoffmann’s Sons........ 68,800 ea 
Metal plates and sheets, certain, American Descriptive Booklet sent upon request 
SOE Oe TE PONG Cec ciccccrccccecseccs 68,758 
Metal polish, Reckitt & Sons............ 68,712 “ . 
Milk and cheese, condensed, Ridenour-Baker ail ELECTRIC WATER PURIFYING AND REFRIGERATING COMPANY 
COCR TORN 0 cnn ck dedpncb0e ce gdeccedonce OS, 40 y 7 , y , > , 
Milk, condensed skimmed, Hires Condensed 111 BROADWAY, NEW YORK CITY 
OE PT ee 68,746 


i 
—_, evaporated and condensed, Page Milk = ee a ae 





eigen Ideal ¢ one re te ; Limited ; , ; ; ; we chaeies 
Neckties, ladies, W.. Trevor ........ 


. 38,83 ® e 
Pac a? asbestos, H. W. Johns- ana ville 
COSe recor eeereeesssessseesssesesosse 6S, S2¢ 
Sechine, rubber and asbestos, Ungarische 


Gummiwaarenfabriks Actiengesellschaft.. 68,839 ULLUSTRATED) 








Paper, ledger, bond, and drawing, Keuffel 
gS SRapgelipe sian Ome pitepecest ae 68,727 
Paper, tablets, and pads, “and enve lops, W rit- 214 Broadway, New York 
ing, American News Co. .......--s-20+5 7 2 r 4 ; 
Paper, writing, B. D. Rising Paper Co...... The leading weekly Engineering paper of the world, devoted to the interests of Civil, Mechanic 
Paper, writing, J. W. Butler Paper C Mg . 8 pape . at, 
aper, writing, J. W. Butler Paper Co..... Mining, and Electrical Engineers. 100 to 125 pages weekly. Send for free sample copy. 


Periodical, monthly, J. C. Hagan......... “% 
Pencils, lead and colored, A. W. Faber.... 
Pills, cathartic, Foster-McClellan Co........ 


Pins, hat, Castle Braid Co............-+.- 38,817 
Pins, safety, Plume & Atwood Mfg. Co., 
68,851, 68,852 


Polish for pianos, furniture, and floors, 
P. Levi Farm or Business 










INFORMATION 
REGARDING 


68,803 






Precious metal ware, ce ortain, Bay it 

Actiengesellschaft .............. 20, 68,821 for sale. Not particular a 
Railways and rolling stock for the same, j Wish to Fonte ay cae ounen ae ole 

pleasure, W. F. Mangels Co........+..-- 68,848 will sell direct to buyer. Give price, a ee ee 7 
Raisins and dried fruits, W. Pike... 68,785 description and state when possession = =— = 
Razors, automatic, Utilities Co............ 68.718 can be had. Address, 


fv 
Learn Photo-Engraving or Photography 4 


Razors and razor blades, Rolka & Klein.... 68, 805 | 
Razors, knives, scissors, and shears, Schwa- 


L. DARBYSHIRE, Box 390 Rochester, N. Y- 








becher Hardware Co. ..cscccccccesseces 68,733 | Engravers Earn frum #20 to #50 per Week 
Remedies for dyspepsia and diseases of the : wis diadis Gadtieds’ te tis weed ates Games 

blood, Long Island Pharmaceutical Co.. 68,749 ; Gb tinahh ccscenite Endorsed by the Internat 
Sash and hair bow sets and hair bow sets, a A MONEY MAKER shntiec oh Winade Mascon and the Shake Arce — 

Smith & Kaufmann .........sseseeeuese 68,835 Hollow Concrete Building Blocks latte etc eaer aki tenis iekeeietinas @mietienaed aie 
Sewing machine needles, Illinois Sewing Mch. Ce Best. Fastest. Simplest, Cheapest “pace ganar hinge pe yes ; I 
Oo ‘ttt tain . tee Mac hine. Fully guaranteed. COURSE gett H cm ANE INTERESTED. : 


Size for textile manufactures, R. W’. Neff, , -w 
ti 67,710, 68,711 THE PETTYJOHN CO. 


615 N. 6th Street, Terre Haute, Ind. 





Illinois College of Photography, or | 998 Wabash Ave., 

















| Skin, pig, A, C. Lawrence Leather >. oY , .. 68,705 Bissell College of Photo-Engraving, ) Effingham, Il, 
| Skirts and petticoats, Davenport Yoolen ‘ ee 
BEES OO. oc cence sc ncs ccccecccccecsvecs 68,843 L. H. BISSELL, President 

Soap and soap powders, Colgate & Co...... 

Soap powders, Colgate & CO. ...ee-seeeeeees gia TES 43 YOUR FACTORY - - 

Soaps and washing powders, F. G. Burke.... STAMPINGS, MODELS, EXPERT WORK : —— r 

Stationery, certain, A. W. Faber: titos Ceeces ( THE GLOBE MACHINE AND STAMPING CO ‘ $ § 

Suspenders and neckties, Druck Brothers.... 970 Hamilton St.. Cleveland. O ; \ TO 

Syrup and sugar, maple, W. H. Miner...... te ey \¢ : ‘ 











fedy | A WEAR In THE 
and, Botters Machinery’ Tae’ VILTER | fae REAL ESTATE 






cam Thread Co, ..cccssccoccsece 68.791, 68,793 





We will teach *‘ by mail Real Estate, General Brokerage, 
ntions developed. Special Machinery. and es) appoint you Speeial Representative 
E. V. BAILLARD. 24 Frankfort Street. New York. of the largest co-operative real estateand brokerage company 

S: Our co-operativedepartment will give you more choice, salable 


broidering cotton, American Thread = 68,792 | MODELS EXPERIMENTAL WORK 


. 68,716 
68,83 





Tire repair plugs, R. P. Kinney.. 
Toilet preparations, certain, H ' 
Tools and tool handles, certain, 5 property to handlethan any otheri nstitution, and you can com- 

Handley Hardwere Co..........ee-ee0: 3.728 RI J BB ER. = Expert Manufacturers mence work without interfering with your present occupation 
Tools, certain, Cincinnati Tool Co 38,72 Fine Jobbing Work and without any investment of capital, AGommmereiel Law 


Tools, certain, Moore & Handley Hardw > Course free to each representative. Write for 62-page book 
“ Rae r k so ~ o* a Peayens ron 68,7 PARKER, STEARNS & CO., 228-220 South Street, New York free. The Cross Company, 1506 R sr Bi lock, chi hicago 


Tools, — Peter Stubs, Limited. 68,731, 


Doig, Sra tows, come & ones Moc: Experimental & Model Work|Telegraphy Self-Taught 


























Tooth “alling, gold, 8. “White Mfg. Co.... 68,846 P » = - 2 

Tops, Strobel & Wilken Co..........-.ceeee 68,769 | Cif. & advice free, Wm. Gardam & Son. 271 Fulton St,N.¥ Wher pay tenney to Getta ot tet : 

J ars os f s *kings, " ) Oo chools 0 Telegraphy 

: a hg Ae weet 68,202 | Ati. ELC GOO - og Cc 4 4 cts. Want {fi when ye a a ore Ml yourself « nr ae ? ‘Pre 

Valves and low water indicators, Detroit - pave Benes - pi acca ae omcaaiescese : ds yourself for a paying position, there is 
Lubricator Co. ...... he ey ere er Se a demanc or telegraphers. GET BUSY. 

farmeeaai Au: © Seb RAS MODELS 2 PARE RIMGNTAL QR |] Wo fair of ny rt 

4 . wo « Pee eee tee eens 


M. P P. . SC SHELL, my 1 ‘9 Union § Street, “San Francisco DICKSON TELEGRAPHY 


Co 27 m Room 52 Auditerium Office Bidg., CHICAGO 
Whisky. Union Disl'g Co. 2222200002. oes 7 | MODELS 4} INVENTIONS PERFECTED 
Wine, California Wine Assoc ‘iation. Freer. 5 


38 MODEL WORKS 
75s GEARS @v 193 So CLARM se CHICAGO. 
Wine, Fatherland Wine Co............. osoe @, 
Wringers, clothes, American Wringer Co., Pi For all kinds of gran. 
68,814, 68,815 DR | A - materials. 5S. E, 
Zine plates, etched, H. A. Mueller......--.. 68.767 Worre!],Haunibal,Mo, 


LABELS. RUBBER STAMP MAKING.— THIS 


| article describes a simple method of making rubber 


Water, bottled BR» A. P. Gardiner.... 
Waterproof textile fabries, C. BP. Conover 


























A CATALOG 


Showing more than 350 labor-saving 
tools and devices, all our own well- 
known make. Toois that are of intere st 
to anyone whether carpenter, machin- 
ist or amateur. We should be giad to 


























short time by saving time, ma 
blades. Ask your machinery dealer 
prices and particulars, [i will surprise you, 


“College Bread,’’ for bread, Schuler-Sixeas stamps — spexpenctve apparatus. A _ thoroughly have you tell us that you would like one. 
Per er re ee 14,168 | practical article written by an amateur who bas had ex- 
“Fluffy Ruffles Starch,.’’ for laundry starch, pam aoe stamp SF Tae One illustration, SENT FREE 
Independent Starch Company...........- 14,172 ontained in SUPPLEMENT 10, Eee 10 cents. For ., 
*“Kerchiefs,’’ for handkerchiefs, Royal Paper ‘= sale by Munn & Co. and all newsdealers GOODELL-PRATT GO., GREENFIELD, Mass. 
Se IE TE. 6d0 6.0.50 Cbs sca Ci saeveNes 14,173 =e - cuenta 
**Majestic,’’ for beer, Wilmanns Bros. Co... 14,166 Circular free. Wonderfu 
‘*Medicated Napthaline Remedies,’’ for medi- automatic teacher. 5 stvle R P Hq k § 
| eh, SS. WRN voc cccvesscsaeeves 14,171 $2 up. OMNIGRAPH acing ower ac aw 
‘National Temple,’’ for cigars, National Tem- ©O., Dept. 52. 89 Cort. wil} cut 6-inch round steel bar |r 
FR CORR me rere rey 14,163 landt St., New York. Second cut in $i minutes. Will cut at 
“Nipper Brand,”’ for ginger ale, Red Rock least ae ote “ = blade _ How i ng 
eee WOOP OG kote dc d5 i000. cncesens 4,167 ane ‘dey dundihion ML coe Ut ani tm 





$5 press prints cards. labels, ete. Circular, 
book, newspaper press $18. Money saver, 








“tage.” ter Seeed, stiedindineny Baking Le Do Your Own Printing 


“Star Five,”’ for eigars, Schmidt 














‘“Suzanne,”’ for cigars, Schmidt & . —- P } or write our Department N 
“Temple Association,’’ for cigars, National ie We 4 a. Alleasy. Rulessent. Write factory / 

Temple of Labor ........... caged ae alae 14,162 | : neice of press catalog, a, y et re A RACINE CAS ENGINE CO. 
“This is Itt,’ for medicine, W. S. Richard- te ncaeeaa Racine, Wis. 

GOD. bon da ce ue hs cane beth dsc tn ctiecnkene 14,170 — = - 








EAD SUPPLEMENT 1688 for a good, 
clear article by F. E. Warp, E E., 


PRINTS. A H M d : 
j » Ee _ no & 
“Group Drawing B. V. D. Production,’’ for ome a e on the making of a '¢ horse power 


men’s underwear, Erlanger BOS. occeses 2,268 : 5 ams 
“Men's and Boys’ Apparel,’’ for men’s and alternating current motor. The motor can 


e 
by - : eC > —_ _= 

capaet. appare i, H. C. Letten. . tate ase 2,269 Alternating be constructed by anyone of ordinary skill 
ETT Sey ree Perse dd seg . 2,2 in the use of tools, who has access to a 

ti ae hg Rey og Weer 5 el 2 266 screw-cutting lathe with a swing of g inches 
s rile 32 J : Current Motor or more, The motor is designed to run on 
the 100 to 120 volt, 60-cycle, single-phase 

yt Ae x SS en alternating current circuit, now in wide- 
in print issued since 1863, will be furnished from | spread use for the lighting of dwellings. 
Ry RR te By By BY The motor will drive @ 16-inch brass fan, a 
given. Adéress foun & Co., 361 Broadway, New | Small lathe, or a 50-watt dynamo for generating direct current for charging storage 
York. batteries, and in fact will do almost any kind of work that can be done by one-man 
power. Order from your newsdealer or from 


Canadian patents may now be obtained by the in- 
MUNN & COMPANY, 361 Broadway, New York, N. Y. 














ventors for any of the inventions named in te fore- 
going list. For terms and further particulars 








344 


Scientific American 














Garden Hose 


Rubber Belting 
Steam Packing 
Rubber Specialties 
N.Y. BELTING & PACKING CO. 


91 and 93 Chambers Street 
NEW YORK 











COERZ 


WRITE FOR CATALOGUE 

& PHOTO LENSES 
SHUTTERS 

ANSCHUTZ CAMERAS 


RIFLE TELESCOPES 
TRIEDER BINOCULARS 


Send 9 cents for beautiful de luxe 
genera! catalogue. 









C. P. GOERZ AM. OPTICAL CO. 
52 E. Union Square, N. Y. City 

Heyworth Bidg.. Chicago Ill. 

703 Cail Bidg., San Francisco, Cal. 









THE 
STRONGEST 


McADAMITE 


Specific Cr 


LIGHT 
METAL 


avity 
44.000 lbs. to sq. in Compre 000 Ibs 
87,000 . . " Torsion, ‘ Omelele 


Send for 


U. S. McADAMITE 


19 Rapelye Street 


ssion, l VAS 


Tension, 


I ransverse, 


j 
ample casting 


METAL COQ. 
BROOKLYN, N. ¥ 


TWICE-TWO CYCLE MOTOR 


New Era in Construction— Higher efficiency ; greater reliability; more 
compactness; simpler. No gear wade or cam shafts, no smoke, 
‘2 no odor, no compression in crank case. Single cylinder, 5-inch 
= = bore, 6-inch stroke, 600 R. P. M. Gives 12 Brake Horse 
Power. Rating guaranteed actual horse power delivered on the 

brake at speeds indicated. Write for illustrated catalog. 
~ THE TWICE-TWO CYCLE ENCINE CO., Inc., 22 South Canali Street, Chicago, I!!. 


AUTOMOBILES $100 AND UP 


We will mail our large Illustrated Bargain Sheet of new and slightly 
used Automobiles on request. This sheet shows accurate photographic 
views of more than &) Automobiles offered as Jow as $1 Every car 
guaranteed as represented. Write plainly to 


S. CRAHAM AUTOMOBILE CoO. 
601-603-605 Madison St., CHICAGO, ILL. 


test bar or a pattern tor 














Two-cycle simplicity 
with more than four- 
cycle efficiency. 

























Established 17 years, 


4A 300-H. P. WEBER GAS ENGINE suction Gas PRODUCER 


Can be run to its full capacity 300 days, ten hours per day, on $2,250 worth of fuel costing $5.00 perton To develop 
he sume power with steam would consume $10,800 worth of ste am coal at $3.00 ber ton, saving $8,550 per annum 
= Designers and Builders Weber Gas Engines and Weber S Gas Pr 7 b2t . 

MV itogue WEBER CAS ENCINE CO., Box 423, Kansas City, U.S.A. 























REFLECTING LANTERN FOR OPAQUE OBJECTS 


Will show on the screen Book I!lustrations, Engravings, Post Cards and opaque objects brilliantly illuminated 
in Natural Colors. Made in two styles. The Cellege Pro ector. a larg e, powerful! instrument for classroom 
and auditorium work. Now in use at Harvard, Cornell, University of Pennsylvania Swarthmore, Leland 
Stanford, Girard College, etc., etc. The Post Card Projector, on same principle but simpler and 
inexpensive, for showing post cards and other illustrations in Natural Colors. With the Post Card Projector, 
a collection of cards becomes a constant source of instruction and amusement in the home, schoo! or lodge. 
send for lists of Projectors, Stereopticons and Moving Picture Machines. Our latest Clearance Lists ror 
Microscopes, Stereopticons and X Ray apparatus sent free. 


WILLIAMS, BROWN & EARLE, Dept. 6, 918 Chestnut Street, Philadelphia, Pa. 





May 9, 1908. 


Sent on Approval 


TO RESPONSIBLE PEOPLE 


Laughlin Fountain Pen 


AND 


“Red Gem,’? the ink Penci 


YOUR CHOICE OF 


tes 9-0 


Two Postpaid 
Popular To 
Articles Any 
For Only Address 


(By insured mail 8c. extra) 






















inh lin inh 





NOHO Nw) 


ILLUSTRATIONS 
are EXACT SIZE 





r 





PD) 


Every pen guaranteed full 
4 Kt. Solid Gold, cut on right 
band, i, ee be bad in either our 
standa: lack opaque pattern, 

or Non-breakable Transparent 
as desired, either plain or en- 
graved finish as preferred. 


You may try this pen a week; 
if you do not find it as repre 
sented, a better article than 
you can secure for three 
times this special price 
in any other make, if not en- 
tirely satisfactory in every re- 
spect return it and we wilisend 9 
you $1.10 for it. 


aw at on left is our famous 
Fay lar Red Gem ink 
a complete leak-proof 
= ey may carried in any 
cae ost in pocket or shopping- 
writes at any angle at first 
touch. Platinum (spring) feed, 
Tridium point, polished vul- 
canized rubber case, terra- @ 
Retail’ every- 
where for $2.0. Agents wanted. 
rite for terms. Write Now, 
“lest you forget.” Address 


LAUGHLIN MFG. CO. 
159 Majestic Buiiding 
DETROIT, MICH. 





All vartetios at lowest prices. Best Railroad 
Track and Wagon or Stock Scales made. 
Also 1000 useful articles, including safes, 
Sewing Machines, Bicycles, Tools, etc. save 
Lists Free. CHICAGO SCALE Co., Chicago, III, 


Scale 


Money. 











Pay for Themselves 
In One Season 


Hundreds of people have bought Rapid Passenger Cars as an investment, 
and all have found them wonderfully profitable. In most cases the car 
paid for itself the first season. A Rapid Passenger Car can always 
find profitable business at summer resorts, hotels, country clubs, in 
sight-seeing service and cross-country transportation. 
We make trucks, busses, fire hose wagons, hospital ambulances, 
and anything special desired. 
G. S. HENRY, Sales Mgr., Rapid Motor Vehicle Co. 
131 Rapid Street, Pontiac, Mich. 


We have some excellent open territory for Agents who own a Garage. 
















BAUSCH @ LOMB 


Stereo Marine Glasses 


First made for the U. S. Navy, have the greatest 
light gathering and high magnifying power, so that 
feebly illuminated objects can be readily distinguished 
under unfavorable conditions of light and weather. 

Send for Booklet describing our Various Field 
and Marine Glasses. 


Bausch & Lomb Optical Co. 


Cail Zeiss, Jena 





ROCHESTER, N. ¥. 


DECARBONIZER| 


chemically removes carbon from 

cylinders, piston rings and vaives. 
INCREASES POWER 20 PER CENT 
Volatilizes carbon, in which form it passes 
out thru exbaust Injury te metal 
impessible. Agents wanted in certain 
locahtics. Sample, quart can, $1.5 
Write to-day for particulars 





General Accumulator & Battery Co 
128 Secend Street, Milwaukee, Wis. 














UBRICay SEND 
NAvTMING sk 


S-a: 6. CLIinvTo ate 


» CM BESLY&CO RIIESFLUSA 





BENJAMIN 
Air Rifle 





NOT A TOY, but a pneumatic 
gun operated by compressed air. 
Shoots with ten times the force of ati ordinary 
spring-ontro lied air gun. More accurate than most 
smail caliber rifles and cannot possibly get out of order. Bar 
rel full nickeled with walnut stock. The ideal gun for shooting small 
game and a perfect rifle for target practice. Force of shot strong enongh 
to pass entirely through one-half inch pine board and more. Every gun 
fully guaranteed. i prepaid in U. S. and yr post countries 
EE m receipt of $2.50. rite today and find out how you can get one 
REE, Dealers wanted everywhere 


SENJAMIN AIR RIFLE ‘MFG. co. 612 N. Broadway, St. . Louis, Mo. 


Tools! Tools! Toots! 


We keep all kinds. Send your name 
on a postal and get our 88-page Booklet 





















The Perfect Edge 


A razor may cut a hair and yet not give 
a smooth shave. An edge produced wy a 
few strokes on a Torrey Strop just before 
shaving not only cuts the beard smoothly 
but leaves the skin cool and unroughed. 
The secret is in the 


Torrey Strops 


They are better than others—the Torrey 
way gives the quality. Our free catalogue 
tells all about them. If not at dealer’s, 
sent postpaid for soc, 75c¢, $1.00, $1.50, $2.00 
and $2.50. If you don’t like them it’s 
money back. 

Torrey’s Oliidge Dressing keeps any 
strop soft. 15¢ at dealer's, or by mail. 

Torrey Razors are the finest razors made. 


J. R. TORREY & CO.. Dept. G. Worcester, Mass. 


Montgomery & Co., 109 Fulton St., New YorkCity 


Everything for the Automobile 
SUPPLIES AND PARTS 
AT LOWEST PRICES 
Our 1908 Catalog just 
out — 200 pages, 1,000 
illustrations, 5,000 
descriptive prices. 
Sent ree 
NEUSTADT AUTOMOBILE AND SUPPLY COMPANY 
32 Olive Street, St. Louis, Mo.. 


WE F cs DRILLING 


Over 70 sizes and styles, for drilling either . aote or 
shallow wells in any kind of soil or rock. Mounted 
on gheeis or on sills. With engines or horse powers. 
Strong, simple and durable. Any mechanic can 
Operate them easily. Send for catalog. 























Saves You Money 






















COLD GALVANIZING. 
AMERICAN PROCESS. NO ROYALTIES 
SAMPLES anoINFORMATION on APPLICATION 


Established N { ck Ee L 


1820. 
Electro-Plating 
Apparatus and Material 


Hanson & VanWinkie 
Co., 






Newark. N. J. 
28 & 308. Canal St. 
Chicago. 











DON'T PAY TWO PRICES FOR AUTO Tl 


GUY DIRECT FROM THE Wak 
FACTORY COST--SAVE 40 TO 


Runabout Tops, . $24 
peering Car Tops, $ 
OMPLETE WITH SIDE CUF 
= FoR EVERY MAKE OF 

: Photograph Specifications & ‘ 
of Materials on Request. Writ’ 
DETROIT MOTOR CAR SUPPLY CC 


1332 JEFFERSON AVE., DETROIT, MICH. 


LOE EIN 


TAPES AND RULES 
ARE THE BEST. 
For sale etree. Send for 
Catalog No. 16. 


LUFKIN BvVLe ’ ie 
Saginaw, Mich., 







eee 

































New York and “ey 








«WILLIAMS BROS., Ithaca, N. Y. 





























